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THE infrequency of herpes zoster in the cutaneous areas supplied 
by the sacral nerves may be gathered from Henry Head’s compara- 
tively recent tabulation in Allbutt’s System of Medicine. Of the 
378 cases which his exceptional opportunities have enabled him per- 
sonally to observe, in seven instances only did the lesion occur in 
the sacral areas: once in the first, once in the second, and five times 
in the third segmental distribution. 

If I am not at fault, the eruption which occurred in the first of 
the cases to be described corresponded to a lesion of the fourth (pos- 
sibly of the fourth and fifth) posterior root ganglion. It is not un- 
usual in zoster for an outlying area of hyperzesthesia to give evidence 
of some disturbance with the adjoining ganglia: so here there were 
indications that the third and second sacral were involved, the lesion, 
however, not being sufficient to occasion an herpetic rash. I had 
originally thought that the fifth sacral alone was represented by the 
outcrop of vesicles in this case, believing from a study of segmental 
cord lesions that had the fourth been involved the area would have 
included the posterior and lower part of the scrotum. Dr. Bardeen, 
however, assured me, from his reconstruction studies of the plexus 
in the embryo, that only in case the fifth sacral was here of the pre- 
fixed type could it have supplied this region in the perineum. 


1 System of Medicine, 1899, vol. viii. p. 616. 
VOL. 127, NO. 3.—MAROH, 1904. 
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I am unaware that a case of zoster limited to this particular terri- 
tory has been described. The clinical history follows: 

The patient, Mr. J. P. B., aged fifty-three years, consulted me in 
July, 1903, for a right-sided trigeminal neuralgia of ten years’ stand- 
ing. ‘The paroxysms, having originated in the area of the N. infra- 
orbitalis, had finally involved the other two divisions of the fifth 
nerve. He presented the usual pitiable appearance of those who 
suffer from this fearful malady in its major form. 

On July 27th, under chloroform anesthesia, the right ganglion 
was removed in toto. ‘The case proving to be an exceptionally blood- 
less one, the extirpation was more rapid and easy than usual. During 
the final steps, in elevating the superior dural envelope from the 
ganglion, in order to expose the sensory root, the customary escape 
of a small amount of cerebrospinal fluid took place. No other events 
seem particularly deserving of mention here. A small rubber pro- 
tective drain was left in the posterior inferior angle of the incision, 
a provisional suture having been taken at its site. 

On the following day, July 28th, the drain was removed and the 
provisional suture tied. ‘There had been an abundant escape of 
cerebrospinal fluid. Patient comfortable, except for persisting 
nausea. Highest temperature 100° F. It was presumed that he 
would have the usual rapid and uneventful recovery so character- 
istic of these cases. 

July 29th (second day). Patient complains of some frontal head- 
ache, confined to the unoperated side; this was accredited to the 
escape of cerebrospinal fluid of the preceding day. Temperature 
98.6° F. 

30th. As usual on the third day the fine interrupted sutures were 
removed from the incision and a collodion dressing applied. ‘There 
was no reaction about the wound. Complaint of some discomfort 
in back. 

August 1st (fourth day). Severe backache, with painrunning down 
back of legs to calf. Cannot be comfortable. 

3d. Left frontal headache continues. Severe backache, with great 
soreness of muscles. Paquelin cautery brushed over lumbar region 
without giving relief. Patient can hardly move himself in bed, body 
or legs, without great pain. Sedatives. A few herpetic blisters form- 
ing on upper lip and ala of nose of left (sound) side (Fig. 1). 

4th (seventh day). Attention called for first time by orderly to a 
“rash,” which has appeared on the patient’s perineum. Examina- 
tion disclosed in the areas indicated by the accompanying diagram 


1 It is a point in favor of the dural origin of headache that should they occur from one cause 
or another after ganglion operations, provided the extirpation is complete or the trigeminal 
root has been divided, they are, according to my experience, invariably hemicranial and 
referred to the sound side. The dura, as well as the face, receives its sensory supply from the 
N. trigeminus, and, except for the region about the foramen magnum (pneumogastric supply), 
becomes anzesthetic on the side of operation. 
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(Fig. 2) a crop of newly formed and forming vesicles confined to the 
right side and most numerous about the margin of the anus. Thence 
they spread anteriorly as far forward as the posterior edge of the 
scrotum, and externally as far as the tuber ischii, the most external 
vesicle being about 6 cm. from the median raphe, with the legs in 
the position of the photograph. There were no vesicles on the scro- 
tum; none on the penis; none within a radius of 3 cm. from the tip 
of the coccyx. ‘Two very suspicious small red spots, which might 
have been broken vesicles, were present on the skin over the sacrum, 
just below the level of the right posterior inferior iliac spines. I 
could not be certain of their nature, for this was the area of the 
patient’s maximal pain and “soreness,” and it had been brushed 
over the day before with the Paquelin cautery.' 


Fig. 1. Fig, 2. 


Fig. 1.—Diagram showing postoperative area of anzsthesia in Case I., with an outcrop of 
H. facialis on the opposite side. 


Fic. 2,—Outline sketch of area of vesiculation over perineum in Case I, 


The aching pains and soreness of the back and legs continue. 
These symptoms are much more marked on the right side, where 
the muscles and skin are tender along the back of the leg as far as 
the calf. 

7th (tenth day). Photograph taken (Fig. 4). Blisters over the 
maximal area alongside of the anus have become confluent. Pain 
in the back and legs much less. Can move with greater freedom. 

12th. Subjective discomforts have practically disappeared. Ves- 
icles have broken and are drying up. One small ulcer left at side 
and slightly anterior to the anal margin. Patient sitting up with 
some degree of comfort for the first time, with “no pain, just sore- 
ness.” There is still some tenderness present on the supporting 
surface while sitting; the area of eruption, however, hardly overlaps 
onto this area, the vesicles barely reaching the tuberosity of the 
ischium in the sitting posture. When the patient stands the eruption 


1 If, as is presumed, these-were true herpetic vesicles they may be taken to represent the 
posterior primary division, 
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is hardly visible, being concealed in this position between the mesial 
surfaces of the buttocks (Fig. 3). 

It is quite possible to delineate the cutaneous areas of disturbed 
sensation over the buttock and back of the right leg (Fig. 3) by 
gently pinching the skin; similarly the muscular areas of soreness by 
pressure. ‘The cutaneous areas, although tests with the hair zsthesi- 
ometer and graded thermic tests show that there is considerable 
actual tactile and thermic hypesthesia, nevertheless are hyper- 
wsthetic to painful stimuli, pressure, pinching, pricking or scratching 
with pin, etc. This area of “painful hypesthesia” includes the 
lower portion of the right half of the scrotum, as well as the territory 
shown in Fig. 3 over the gluteofemoral region. ‘The area of maximal 
tenderness, both surface and deep, lies over the sacrum, just below 

the level of the posterior iliac spine. 
‘The muscles underlying the entire ter- 
ritory are tender (“sore”) on pressure 
well down on to the calf. No evidence 
of disturbed sensation of the sole of the 
foot could be made out. The body 
temperature, which has been slightly 
subnormal since the third day, has 
again reached the normal point. 

The deep reflexes are present and 
active both at the knee and ankle. 
They are equal on the two sides. A 
normal plantar reflex is easily elicited 
on either side. No cremasteric reflex 
could be brought out, though the ver- 
micular movements of ‘the dartos were 
active. 

13th. Continued improvement. Ex- 
amination confirms observations of 
yesterday. Hyperzsthetic area marked 
out again by pinching the skin. No 
cremasteric and no anal reflex could 
be elicited on either side. Sensory 

Diagram of sensory disturbance in symptoms remain the aamne, but the 
Case I., with patient in an upright Patient complains of less subjective 


posture, showing the few vesicles at qdjscomfort. 


the edge of the buttock, which were : x 
visible in this attitude, Shadedarea 24h (twenty-eighth day). For the 


indicates the hyperesthetic zone, pree past week the patient has been abso- 
a lutely free from subjective sensations. 

There is no trace at present of the 
hypereesthetic zone corresponding to the second and third sacral 
areas. The scars of the eruption are not tender. Some diminution 
of thermic sense alone persists in patches over the area occupied 
by these scars. The anal and cremasteric reflexes have returned. 
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The patient has gained seventeen and one-half pounds in weight 
since August 10th (fourteen days). 

In my personal series of twenty cases of Gasserian ganglion extir- 
pation, this is the second time in which an herpetic eruption has 
occurred as an evident sequel of the operative procedure. ‘The 
earlier case consequently may be deserving of mention here, for, 
although the eruption of vesicles was entirely confined to the areas 
of the trigeminal and cervical nerves, a bilateral hypersesthesia of 
the fourth and fifth sacral territories accompanied it. In the light 
of the more recent observation, I cannot believe otherwise than that 
the process was occasioned by some disturbance with the lower 
sacral posterior root ganglia, which stopped short of causing an 
herpetic eruption. 

The case in brief is as follows: 

Case II.—The patient, Alexander D., aged thirty-eight years, 
entered the Johns Hopkins Hospital in January, 1960. He was 
suffering with a severe right-sided trigeminal neuralgia, which had 
thrice recurred after peripheral operations, and had finally involved 
all three divisions of the nerve. A suboccipital extension was also 
present. 

On January 15th the right ganglion was removed in toto. The 
extirpation presented no great difficulties, although the case was a 
bloody one. ‘The wound was closed without drainage, as the oozing 
ceased after removing the ganglion. 

His convalescence promised to be without incident. ‘The tem- 
perature registered 100° F. the day ofter the operation, its highest 
point. ‘The sutures were removed from the wound on the third day. 
It apparently was healing without reaction. He was allowed to be 
up and about the following day. Temperature normal. 

Five days later—that is, on the ninth day after operation, he ex- 
posed himself in a chilly bath-room during his morning ablutions 
and sneezed violently three times. He immediately cried out with 
severe pain in the head, spine, and down the back of his legs. He 
had a chill, during which his temperature rose to 104.8° F., but fell 
again after a few hours to normal, where it remained. 

In forty-eight hours an extensive crop of herpes had developed, 
with a distribution as follows (Fig. 5): On the left side of the face, 
chiefly on the nose, upper lip, and cheek (second division of the N. 
trigeminus), and also on the neck overlapping the angle of the jaw 
(N. auricularis magnus, third or second cervical) were large areas 
of closely placed vesicles, many of which subsequently became con- 
fluent. On the right side also was a symmetrically placed patch 
(cervical distribution) near the angle of the jaw, entirely outside of 
the postoperative area of anesthesia (Fig. 5). Of course, no erup- 
tion of the nature of true zoster could occur in the right trigeminal 
area. In addition to this extensive bilateral outcrop of vesicles, with 
its attendant discomforts about the head, pain and paresthesia were 
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complained of at the opposite pole of the body, and on examination 
it was found that a symmetrical area (Fig. 6), including the margin 


Fie, 4. 


Photograph of perineal zoster in Case I., showing condition of eruption on the third day 
after its appearance. 


Fig. 5. 


Case II.—Distribution of facial and bilateral cervical herpes. Note that the postoperative 
anesthetic area remains free, indicating that the other eruptions presumably originated from 
lesions in the posterior root ganglia (cervical and trigeminal). 


of the anus, perineum, and lower portions of the scrotum, was hyper- 
eesthetic to painful stimuli, while slightly hypeesthetic to delicate 
tactile (hair zesthesiometer) and thermic stimuli. Over this area the 
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patient experienced a most disagreeable sensation of formication. 
An herpetic rash was anticipated, and though it did not materialize, 
I nevertheless considered that the condition was resultant to a lesion 
of the corresponding posterior root ganglion (herpes zoster, without 
the eruption). 

Some tenderness of skin and muscles on pressure existed over the 
buttocks and down the back of the legs, extending on one side as 
far as the sole of the foot. These symptoms all cleared up in the 
course of a few days, together with the disappearance of the herpetic 
eruption on the face. It was necessary, however, to catheterize the 
patient for some time after the onset of the attack. 


Fie. 6. 


Bilateral hypesthetic area in Case II., considered to represent a lesion of posterior root ganglia 
(S. IV.), which did not suffice to cause vesiculation of the skin. 


There is much dispute over the relationship between herpes zoster 
and the herpetic eruptions which occur so often, particularly in 
febrile states, about the margins of the lips or nose or of the prepuce. 
Some believe that the causal agent in the two conditions is the same, 
though I think the majority are of quite a contrary opinion.’ 

Bilateral zoster, of course, is exceptionally rare, and for it to ap- 
pear at the same segmental level on the two sides is practically 
unknown; consequently many will consider the facial eruption in 
this, as well as in the previous case, to have been of the nature of 
H. febrilis seu labialis, which is so commonly bilateral. If this is 
so, there can be little doubt, from these observations, but that the 


1 Although “ herpes zoster’? would bean absurd misnomer for such conditions, there being 
neither a rash nor a girdle-like distribution, James Mackenzie (Some Points Bearing on 
the Association of Sensory Disorders and Visceral Disease, Brain, 1893, vol. xvi. p. 344) 
nevertheless contends that essentially the same disease of the posterior ganglia may be present 
without producing vesiculation of the skin, the pain and sensory disorders alone indicating 
the nature of the lesion and its site. 

2 Those inclining to one or the other view are cited in Spitzer’s recent Sammel-Referate, 
Neuere Erfahrungen tiber den Herpes Zoster, Centralblatt f d. Grenzgebiete.d. Med. u. Chir., 
1901, Bd. iv. p. 548. 
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presence of the Ganglion semilunare, which is the cranial homologue 
of the spinal posterior root ganglia, is essential for the production 
of herpetic eruptions of this nature, since in both cases the cutaneous 
area rendered anesthetic by the extirpation remained free from 
vesiculation. 

It is curious that these two cases should both have presented 
symptoms not only of disturbance in the intact and remaining Gan- 
glion semilunare (mild in the case first reported and severe in the 
latter one), but also of disturbance with the posterior ganglia of the 
most remote sacral segments (severe in the first case and mild in 
the latter one). It would almost seem that gravitation must have 
played a part in bringing about a deposition of the infective agent, 
whatever it may have been,’ in the caudal portion of the meningeal 
sac, and the anatomical position of the terminal sacral ganglia (Fig. 7) 
at the verylowermost partof the sac would perhaps favor such a view 
It seems unlikely that there should have been a different etiological 
factor at work in bringing about the trigeminal and the sacral 
processes. 


On Sensory Segmentation Postaxial to the Lower Limb. 


As is well known, several methods may be utilized for the approx- 
imate determination of the cutaneous areas presided over by the 
individual units of the spinal cord. 

ANATOMICAL. In the first place, by dissection the nerves may be 
traced from the cord to their finer cutaneous ramifications. For 
those parts of the body in which the successive trunks retain the 
semblance of their primitive segmental character, this anatomical 
method presents no great difficulties. It is quite otherwise, how- 
ever, with the nerves destined to supply the limbs, since by their 
fusion into a plexus they become complicated to a most puzzling 
degree. ‘This is true, even in the early embryo, for, as Dr. Bardeen’s 
morphological studies have demonstrated, the plexuses have begun 
to form long before the nerves have reached their destination in 
the skin covering the budding extremity. 

Careful anatomical dissections, such as those of Paterson,’ Eisler,’ 
and others, serve to show the great variations as regards their spinal 
roots which exist for the lumbosacral nerves, and how difficult it 
is by the dissection method to obtain any clear conception of cuta- 
neous segmentation such as would be of use for clinical purposes. 


1 From an etiological standpoint I am unable to account for the eruption in these cases 
Presumably there was an infective agency of some kind. In the first case, however, the tem- 
perature remained normal or slightly subnormal during the entire period of eruption. In 
the second case an alteration in the temperature curve like that of a malarial paroxysm took 
place. Unlike the malarial chill, however, there was an associated rise in leukocytes, from 
4800 to 22,000. Both the leukocytosis and pyrexia quickly returned in a few hours to their 
normal points. 

2, The Origin and Distribution of the Nerves to the Lower Limbs, Journal of Anatomy and 
Physiology, 1893-1894, vol. xxviii. pp. 84 and 169. 

“3% Der Plexus lumbosacralis des Menschen, Halle, 1892. 
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Fia. 7. 


Conus medullaris-- 


L_..Radix posterior n. sacralis 1; 


..Ganglion spinale n. sacralis I. 


--Ganglion spinale n.sacralis II 


Diagram borrowed from Toldt’s Anatomisches Atlas, 1903,|showing;the_situation of the lowermost 


posterior root ganglia at the extremity of the meningeal sac. " 
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In the region caudal to the extremity with which we are dealing, 
there is, to be sure, a return again to a somewhat more simple type 
of root distribution. In the average individual, that is one in whom 
the plexus is neither placed higher nor lower in relation to the limb 
(prefixed or postfixed, according to Sherrington’s terminology) than 
the normal type, it may be said that the second sacral is the lowest 
of the roots to enter completely into a leg distribution. The segments 
below this level (third sacral to coccygeal) supply the terminal or 
caudal end of the body, where, uncomplicated by the growing ex- 


Fie. 8, 


Diagrammatic outline of a four and one-half weeks’ embryo, showing the segments (S. III.— 
coccygeal) postaxial to the rudimentary hind limb. The nerve roots (LI. to S. II.) form the 
lumbosacral plexus, destined for the most part for distribution in the leg. The sensory ele- 
ments of the four lower miatomes (8S. III.—coccygeal) are destined for the parts about the 
cloaca, penis, scrotum, perineum, anal region, and buttock. For comparison with adult dis- 
tribution see Fig. 10. (Sketch adapted from Bardeen and Lewis, American Journal of Anatomy, 
vol. i., No. 1, Plate ITI.) 


tremity, their cutaneous areas present a zonal distribution running 
clearly from mid-dorsum to mid-venter. The anatomical arrange- 
ment is not quite so simple, however, as in the trunk above the limb, 
for these lower nerves do enter into a certain plexiform arrange- 
ment, the so-called plexus pudendus (anat. nomen.) or plexus finalis 
trunci (Renz), and beyond the stated fact that the skin over the 
genitalia, perineum, buttock, and ischioanal region is supplied 
usually by segments below the second sacral, there is but little 
attempt anatomically to indicate any clear zonal distribution. — 

In the upright attitude of the adult, all evidence that the original 
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situation of these parts was postaxial to the limb is lost, and only 
by a morphological comparison with their primitive simple arrange- 
ment is it possible to obtain a clear idea of their subsequent con- 
figuration. In very schematic fashion I have endeavored to indicate 
by the accompanying sketch. of a four weeks’ embryo, kindly sup- 
plied by Dr. Mall, the position of these lower cutaneous zones before 
the growth of the leg led to their distortion (Fig. 8). 

PHYSIOLOGICAL. Secondly, the experimental method, although 
exact in many ways, nevertheless presents serious drawbacks, chiefly 
owing to the difficulty of interpretation of sensations in their trans- 
ference from animals to man. Were it not for this factor, the physi- 
ologist would be able accurately to delineate the cutaneous strips 
of each segment by a procedure which Head has appropriately called 
“the method of remaining esthesia.” ‘This method, first practised 
by Sherrington, consists in the division of the posterior roots of two 
or more segments, both above and below the particular zone which 
is to be studied. Thus, there should remain an esthetic zone of skin 
with intact nerve supply in the midst of an anesthetic field, and 
with no confusion from overlapping. Owing to this functional over- 
lap of neighboring segments, as Sherrington first demonstrated, the 
division of a single posterior root does not suffice to produce a strip 
of “resultant anesthesia.” ‘The subject could not, therefore, be 
studied in any such simple way. Charts, furthermore, based upon 
observations from lower animals, are not easily transferable to the 
cutaneous fields of man, and there is considerable evidence, as Head 
and Thorburn have pointed out, that the sensory fields of the spinal 
segments are more sharply defined than are the root areas with which 
experimental physiologists and anatomists have chiefly concerned 
themselves. 

CuintcaL. 1. Traumatic Paralyses. A third and possibly the 
most satisfactory method of delineating at least the upper margins 
of the several segmental areas occurs in association with cases of 
spinal injury, in which 4 clean-cut, total, transverse lesion of the 
cord has occurred. By the combination of a sufficient number of 
such cases, especially when the level of the lesion has been deter- 
mined by a post-mortem study, the sensory zones for the individual 
segments may be accurately mapped out. The areas thus deter- 
mined and figured by Allen Starr, 1892; Thorburn, 1893; Kocher, 
1898; and Wichmann, 1900, furnish data for the best-known and 
most carefully represented charts of this kind (Fig. 9). 

It is, however, very unusual for traumatic injuries to pick out the 
tip of the conus medullaris, enclosed and protected as it is by the 
powerful lumbar vertebra, without injuring at the same time the 
neighboring strands of the cauda equina, thus giving a picture a 
segment or two higher than the level of the actual cord lesion. It 
is very rare, on the other hand, for cases of injury limited to the 
cauda equina and occasioned by sacral injuries to occur low enough 
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to involve the roots below the third sacral and to leave those above 
unaffected." Thus Thorburn’ gives in his diagram no segmentation 
below the third sacral, remarking that “the fourth sacral and sub- 


Fie. 9. 


amy) ) 


A representation of the sacral areas as indicated by the diagrams of Starr, Thorburn, Head, 
Kocher, and Wichmann. The corresponding zones in each figure have, for ease of comparison, 
been shaded in a similar way. It will be noted that there is considerable unanimity in the 
configuration at the area accredited to the third sacral (S. III.). Wichmann’s figure alone 
fails to indicate the “‘saddle-shaped’’ form, though his context mentions it as characteristic 

, of this zone. 


jacent roots are not indicated, being placed too low down in the 
perineum for representation in these sketches” (Fig. 9). 


1 Cases of pelvic operation by the sacral route (Kraske), in which by resection of the coccyx 
and oblique division of the lower part of the sacrum including, at least on one side, the fora- 
mina of exit of S. V. or IV., or even in some cases 8S. III., seemingly would offer favorable 
opportunities for the study of the sensory areas of the corresponding roots. I have as yet been 
unabie to make any satisfactory observations on patients with such surgical lesions. 

* The Sensory Distribution of the Spinal Nerves, Brain, 1893, vol. xvi. p. 355, and elsewhere. 
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The lowest area represented in Kocher’s' otherwise remarkably 
perfect series is the third sacral and one, according to my interpre- 
tation, in which this territory possibly is indicated only in part, 
together with the fourth and lower areas, so that its representation is 
somewhat larger than the actual distribution of the fourth sacral as 
usually indicated. 

Wichmann’ has adopted in his diagram a spectral color scheme, 
which, when familiarized, is in many respects useful for purposes 
of orientation. In the extremities, however, he has allowed for 
variation and overlapping to such an extent that the separate seg- 
mental units are not as clearly outlined as his individual cases seem- 
ingly would justify; consequently, in these areas (second lumbar and 
second sacral, inclusive) the diagram is confusing. ‘This is not the 
case, however, with the zonal arrangement of those segments of the 
trunk which have not been distorted by the outgrowth of the limb. 
Following Renz, he includes, under the heading Plexus finalis trunci, 
the third, fourth, and fifth sacral and the coccygeal segments, whose 
areas all lie caudad to the lower extremities. The third sacral alone 
overlaps slightly on the extremities, so that its area of representation 
is no longer circular like those which lie below it, but has become 
distorted into the familiar figure (“saddle-shaped”) noted by many 
observers as resembling the imprint which the buttock makes upon 
a chair. This configuration, though alluded to in his context and 
apparent in the sketches of his individual cases, he has failed to indi- 
cate in his combined diagram (Fig. 9). 

Starr’s® figure, although antedating those of Kocher and Wich- 
mann by several years, and in spite of its deficiencies to which many 
have called attention, nevertheless, seems to me, so far as the scheme 
of representation of the three lower areas goes, to be much the more 
satisfactory. In it each of the sacral segments on the buttock, starting 
below at the fifth, successively encircles the area caudad to its own 
representation, and thus the principle of segmentation posteriorly 
on the trunk is more or less graphically indicated, and the effect 
which the growth of the limb has had in distorting the original 
circular strips becomes intelligible. Whether or not a successive 
diminution in the diametrical width of these areas on the buttock, 
from the first sacral tailward, is clearly demonstrable, I cannot from 
personal observations take a positive stand, but my impression, in 
accord with Thorburn and Starr, is that the diameters do so diminish. 

2. Referred Pain and Zoster. In addition to those mentioned above 
a final method remains. 

The demonstration by Mehlis (1818), that a herpetic eruption 


' Die Verletzungen der Wirbelsiule zugleich, also Beitrag zur Physiologie des menslichen 
Riickenmarkes, Mitteil. a. d.Grenzgebieten d. Medizin u. d. Chirurgie, 1898, Bd. i. xxv. p. 415 

* Die Riickenmarksnerven und ihre Segmentbeziige, Berlin, 1900, Tafel i. 

* Local Anesthesia as a Guide in the Diagnosis of Lesions of the Lower Spinal Cord. THE 
AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1892, vol. civ. p. 15. 


VOL, 127, No. 3.—MARCH, 1904. 26 
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follows the distribution of peripheral rerves, and later by v. Biren- 
sprung (1863), that it was a manifestation of lesions of the posterior 
root ganglia, paved the way for subsequent observations, which have 
culminated in the valuable studies of Henry Head on the cutaneous 
distribution of zoster. Head, by tabulating and plotting a large 
number (412) of these cases, was enabled to make a diagram of 
segmental cutaneous areas for almost the entire body, which in many 
ways proved corroborative of the facts determined by a study of cord 
lesions. His demonstration, furthermore, that the eruption in zoster 
corresponded with the areas of referred cutaneous pain and tender- 
ness, associated with visceral disease, led him to the important con- 
clusion that the fields which were delineated by zoster represented 
segmental cord areas rather than the less definitely outlined fields 
presided over by the individual roots. In the region, however, with 
which this paper deals, his chart is very incomplete from insufficiency 
in the number of the rarer cases of zoster which occur in the lower 
sacral segments. ‘This may, in part, account for the obscure topog- 
raphy which his well-known figures give for the lowermost zones, 
where, to the uninitiated, all semblance of any segmental character- 
istic has been lost. This was especially true for this earlier diagram 
(1893), which is the one most widely copied, and, although the later 
one (1900)' is more satisfactory, it still remains somewhat confusing. 
The scheme of the sacral areas in this latter diagram is reproduced 
here (Fig. 9), and it will be seen that his third and fourth sacrals 
more nearly correspond with these territories as figured by others 
than they did in his original scheme. 

Unless I have overlooked it, there is no mention in his classical 
papers in Brain of zoster occurring in or limited to the fourth 
and fifth sacrals and coccygeal areas. In his first communication’ 
there is cited as a great rarity a case from the original article of 
v. Biarensprung,’ which would appear to indicate an involvement 
of the lower sacral areas. There, unfortunately, is some confusion 
in the context, for, in describing this case, it reads “the eruption 
almost exactly corresponds with the two upper‘ sacral areas.” ‘This 
may possibly have been a slip for the “two middle,” for, although 
v. Barensprung does not especially state his opinion, nor at the time 
of this, his first paper, had there been definite proof of the relation- 
ship of zoster to lesions of the posterior root ganglia, nevertheless, 
he leads one to believe, from his description of the course of the N. 
pudendus, which supplies this area in large part, that it arises from 
the three middle sacral nerves. Also, the third and fourth sacral 


1 Head and Campbell. The Pathology of Herpes Zoster and its Bearing on Sensory Localiza- 
tion, Brain, 1900, part iii., p. 353, plate 17. 

2 Henry Head. On Distribution of Sensation, with Especial Reference to the Pain of Visceral 
Disease, Brain, 1893, part i., vol. xlvi. p. 1. 

3 Die Gurtelkrankheit. Armalen des Charite-Krankenhauses zu Berlin, 1861, Bd. ix. p. 100. 
Vierundfumfzigster Fall. 4 Italics mine. 
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would more nearly correspond with the territories which Head him- 
self figures in his last diagram. Mackenzie’ regards this, as well as 
another of v. Barensprung’s’ cases, as probably indicating the dis- 
tribution of the fourth sacral. Personally, inasmuch as the eruption 
included the preputium clitoridis, vulva, perineum, and buttock, ex- 
tending slightly on to the leg, I would think that the third sacral 
was also included, for if there is one segmental area regarding whose 
representation most writers are in accord, it is the third sacral, which 
closely corresponds with the herpetic field in this oft-quoted case. 
(See the area of the third sacral in Fig. 10.) 

It is, of course, to be borne in mind that a herpetic eruption may 
only appear in patches, or maximal points, over the skin. in the 
cutaneous zone corresponding to the involved posterior root ganglia, 
and, indeed, only a very small crop may be present, whereas the 
segment may have a broad area of representation. Furthermore, 
more than one segment in this situation is apt to be affected at a 
time which adds greatly to the difficulty of accurate demarcation 
of the individual ones. In the first of the cases above reported, as 
I have already stated, there was presumably an involvement of the 
ganglia from the second to the fourth sacral, inclusive, although the 
lesion in the latter alone sufficed to call out a herpetic rash over its 
own cutaneous territory. 

By the “referred pain” method, Head was unable to give illus- 
trations which would show the separate sacral areas. He calls atten- 
tion to the fact, saying ‘“‘that the areas making up the tract of skin 
over the perineum, scrotum, and penis,a portion of the buttocks,and 
posterior aspect of the thigh, calf and sole of the foot appear with 
decreasing frequency from above downward, and that if one of 
the lower ones is involved, it is practically always accompanied 
by one of the areas above it.” The referred tenderness of painful 
bladder lesions is apt to be localized in this territory under discus- 
sion, and one of the cases which he records presented an area of 
cutaneous hypereesthesia, which involved the zones probably repre- 
sented by the third, fourth, and fifth sacral together. It is not at all 
improbable that areas of referred tenderness, or even of zoster in the 
sacral regions lower than the third, may, for obvious reasons, have 
been overlooked or unrecorded. 

According to the theory originally promulgated by Ross, the limbs 
in their outgrowth from the trunk carry with them and distort the 
simple, ring-like, cutaneous units corresponding to those miatomes 
which enter into the limb construction. ‘The lower four segments, 
lying caudalward from the hind limbs, build, just as do the dorsal 
nerves, more or less complete circular and concentric zones. These 
serially diminish in size until they reach the tip of the coccyx, which, 


1 Herpes Zoster and the Limb Plexuses of Nerves, Journal of Pathology and Bacteriology. 
1893, vol. i. p. 382. 
? Loc. cit., p. 99. Dreiundfunfzigster Fall. 
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of course, whether in embryo or adult, represents the terminal point 
of the human body. 

Fig. 8 perhaps will elucidate this more clearly than a description. 
The third and fourth sacral, as indicated in ‘the figure, are dis- 
tributed in their midventral portion to the rudiments of the genitalia 
surrounding the cloaca. 

This distribution presumably holds true when the segments are 
projected on the rounded end of the adult body. In the two cases 
which I have reported, the fact that most of the territory involved 
(in Case I. by zoster, in Case II. by an area of hyperesthesia) was 
in a position which in the customary diagrams is concealed, has 
led me to make a figure (Fig. 10) which shows the nether pole of the 
body with the legs somewhat in the position which they occupied 
in the early embryo. In the diagrams, such as are shown in Fig. 9, 
the upright position, causing, as it does, a deep gluteal fold, with a 
hidden perineum and scrotum, makes, even in Starr’s excellent 
scheme, the zonal distribution for these lower sacral areas somewhat 
obscure. 

[ cannot, of course, pretend to any great accuracy in the outline 
of these areas, believing only that the figure makes the cutaneous 
strips of these lower segments more intelligible than do the older 
diagrams, and also that for purposes of clinical utility a margin of 
error is preferable to a certainty of confusion. I have taken, as the 
average form, the fourth sacral as supplying the perineum and lower 
part of the scrotum, the third sacral the upper part of the scrotum 
and penis, or corresponding organs in the female, and beginning to 
extend slightly down the back of the leg. It is not until we reach 
the second sacral, which has a leg distribution in its entirety, that we 
find any great degree of distortion to have resulted from the out- 
growing extremities.” 


ON THE LATE EFFECTS OF TYPHOID FEVER ON THE 
HEART AND VESSELS. 


A CLINICAL STUDY. 


By W. S. THayer, M.D., 


ASSOCIATE PROFESSOR OF MEDICINE IN THE JOHNS HOPKINS UNIVERSITY. 


THE series of observations here recorded is part of a study of the 
cardiac and vascular complications and sequels of the cases of 
typhoid fever treated in the last fourteen years in the clinic of Pro- 
fessor Osler, at the Johns Hopkins Hospital. Though not yet as 
complete as might be desired, the material already gathered seemed 
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to me to be sufficient to justify an analysis of the results so far 


obtained. 


* 


The infrequency of endocarditis as a complication of typhoid fever 
is generally recognized. Only 11 cases were noted among the 2000 
Munich necropsies, while but 3 have been observed in nearly 100 
necropsies at the Johns Hopkins Hospital. 

The grave myocardial changes which may occur during the dis- 
ease are well known, thanks to the studies of a large number of 
observers, from Laennec, Louis,> and Stokes, whose observations 
relate only to the gross appearances, down to the more minute his- 
tological investigations of Stein,’ Zenker,’ Hayem,’ Déjerine,* Rom- 
berg,” Landouzy and Siredey,'® Renaut,"* Mollard and Regaud,” 
Giacomelli,’* and many others. The extent of their clinical signifi- 
cance and their relation to the cardio-vascular manifestations of 
typhoid fever are still, however, questions of dispute. ‘That the 
cardiac lesions as such may account for sudden collapse and death 
is scarcely to be doubted, but the clinical discrimination between 
the collapse due to disease of the heart muscle and that in which 
the condition is rather one of vaso-motor paralysis is often a difficult 
and uncertain matter. The interesting studies of Pissler and Rolly’* 
would tend to support the idea that the latter mechanism may ac- 


1 Read before the New York Academy of Medicine, October 20, 1903. 

2 Traité de l’auscultation, etc., Paris, 1819, 8°, vol. ii. pp. 286 et seq. 

3 Anatomical, Pathological, and Therapeutic Researches upon the Disease known under the 
Name of Gastroentérite, etc. Translated from the original French by H. I. Bowditch, Boston, 
1836, 8°, vol. 1. pp. 282 et seq. 

* Diseases of the Heurt and the Aorta, Philadelphia, 1854, pp. 366 et seq. 

§ Untersuchungen iiber die Myocarditis, Miinchen, 1861, 8°, J. J. Lentner,; p. 115. 

® Ueber die Veriinderungen der willkiirlichen Muskeln in Typhus abdominalis, fol. Leipzig, 
Vogel, 1864, pp. 29 et seq. 

7 Recherches sur les rapports existant entre la mort subite et les altérations vasculaires du 
coeur dans la fiévre typhoide, Arch. de phys , 1869, vol. ii. p. 698. Des complications cardi- 
aques de la fiévre typhoide, Gaz. hébd. de méd., Paris, 1874, 25, vol. xi. pp. 796, 815. 

8 Sur les alérations du myocarde (désintegration granuleuse) comme cause de la mort subite 
dans la fiévre typhoide, Compt. rend. de la Soc. de biol., 1885, 8s., vol. ii. p. 769 

® Ueber die Erkrankungen des Herzmuskels bei Typhus abdominalis, Scharlach und Diph- 
therie, Deutsch. Arch. f. klin. Med., 1891, vol. xviii. p. 369; 1892, vol. xlix. 413. 

10 Contribution a l’histoire de l’artérite typhoidique; de ses conséquences hatives (mort- 
subite) et tardives (myocardite scléreuse) du coeur, Rev. de méd., Paris, 1885, vol. v. p. 843. 
LaNbDOovzZY, La fiévre typhoide dans ses rapports avec l’appareil vasculaire et cardiaque, Gaz. 
d. hop., Paris, 1886, vol. lix. p. 323. LaNnpouzy et SrREDEY, Etude sur les localizations angio- 
cardiaques typhoidiques, leurs conséquences immediates, prochaines et ¢loignées, Rev. de 
méd., Paris, 1887, vol. vii. pp. 804, 919, 

1) Les myocardites aigués, Congrés Francais de médecine—V. session, Lille, 1899; Paris, 1899, 
t. ii. pp. 1-83. 

12 Etat des artéres du coeur dans les myocardites aigués, Congrés Francais de méd., 1899, vol. 
v. p. 280. MOLLARD, Les troubles cardiaques dans la convalescence de la fiévre typhoide, 
Presse méd., Paris, 1900, vol. i. pp. 19-22. 

13 I] miocardio nelle infezioni, intossicazioni, ayvelenamenti. Ricerche anatomo-patologiche 
e sperimentali, Policlinico, Roma, 1901, viii., M., pp. 145-155. 

4 Experimentelle Untersuchungen iiber Kreislaufstérungen bei acuten Infectionskrank- 
heiten, Deutsch. Arch. f. klin. Med., 1908, vol. Ixxvii. p. 1. 
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count for more instances of collapse in acute disease than has gen- 
erally been supposed. 

The part played by infectious processes in the etiology of acute 
and chronic changes in the vessels is also a point toward which con- 
siderable attention has been directed in recent years. 

The relative frequency of venous thrombosis in typhoid fever is 
familiar enough, and the probability that this is, in many instances, 
associated with a phlebitis depending upon local infection would 
seem to result from various studies of recent years. 

The not infrequent arterial thromboses and acute arteritides, 
notably of the vessels of the extremities and of the brain, which 
have been studied particularly by French observers, need not be 
recalled. Potain' has called attention to the occurrence of acute 
aortitis. 

The influence of infectious diseases in general on the production 
of the more insidious endarteritic changes in the aorta and other 
vessels—in other words, the relation of acute infections to the devel- 
opment of atheroma of the aorta and arterio-sclerosis in general— 
is a question of great importance, to which, it seems to me, we have 
scarcely directed sufficient attention. Numerous observers have 
noted the frequency of fresh gelatinous and fatty sclerotic plaques 
in the aorta and larger vessels in individuals dead of various acute 
infectious diseases, while Gilbert and Lion,’ Crocq,’ and others have 
produced sclero-calcareous and fatty sclerotic changes in the aorta 
of rabbits by the injection of pathogenic bacteria after previously 
inflicting slight mechanical injury to the walls. Indeed, Gilbert and 
Lion have, in several instances, succeeded in producing changes 
which they believe to be closely analogous to those observed in human 
arterio-sclerosis by the intravascular injection of pathogenic organ- 
isms without the previous production of a point of least resistance 
by injury. On the other hand, Thoma‘ mentions typhoid fever 
among the etiological elements in the production of that angiomalacia 
which he believes to be the primary lesion in the development of 
arterio-sclerosis. 

In brief, there is much which goes to suggest that acute infections, 
and typhoid fever among them, play an important part in the eti- 
ology of arterio-sclerosis. Some observers who have especially studied 
this question believe that after acute rheumatism typhoid fever is 
the infectious disease most frequently resulting in changes in the 
heart and vessels. 


1 De l’aortite typhique, Semaine méd., Paris, 1894, vol. xiv. p. 460. 

° Artérites infectieuses expérimentales, Comptes rend. de la Soc. de biol., Paris, 1889, 9s., 
vol. i. p. 583. 

3 Contribution a l’étude expérimentale des artérites infectieuses (abstr.), Arch. de méd. exp. 
et d’anat. path., Paris, 1894, vol. vi. pp. 583-600. 

* Ueber das elastiche Gewebe der Arterienwand und die Angiomalacie, Verhandlungen des 
XII. Cong. f. inn. Med., Wiesbaden, 1895, p. 465. 
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The observations of Landouzy and Siredey' are especially striking. 
These authors report the case of a man, aged twenty-three years, 
who died suddenly on the fifteenth day of typhoid fever. Two 
years before he had passed through a serious typhoid infection of 
six weeks’ duration. The heart muscle showed extensive acute 
inflammatory and degenerative changes in association with grave 
older sclerotic alterations. ‘There was nothing in the history of the 
patient, beyond his previous typhoid fever, to which these alterations 
could be ascribed. Out of 15 typhoid patients between five and 
forty-eight years of age, followed by Landouzy for a period of 
nine years, there were 3 in whom marked cardiac disturbance had 
persisted after recovery from the acute disease. ‘These 3 patients, 
five, three, and two years after the disease, all showed a certain 
degree of hypertrophy, with cardiac irritability. As a result of their 
study, Landouzy and Siredey maintain among their conclusions that: 
“The secondary angio-cardiac complications of typhoid fever are 
more frequent than is generally believed and than has been generally 
acknowledged up to the present time. 

“After acute articular rheumatism, typhoid fever appears to give 
rise to more angio-cardiac complications than any of the other infec- 
tious diseases. 

“Among the most important and commonest of these complications 
are those which arise insidiously during the course or decline of the 
disease. ‘The angio-cardiac lesions are important to recognize, less 
because of the prognostic reserve which they demand during the 
course of the disease itself (collapse, sudden death) than for that 
which they impose upon us for the future.” 

And Lacombe,’ among the conclusions of his thesis, maintains 
that: “The disorders of the heart appearing some years after recovery 
from typhoid fever may be legitimately ascribed to this disease, if 
no other malady capable of compromising the integrity of the heart, 
either before or after the typhoid, has occurred.” 


x * 


The communications of Landouzy and Siredey especially sug- 
gested to me that it might be of interest to make a series of obser- 
vations as to the condition of the heart and vessels in a number of 
individuals who had had typhoid fever in the wards of the Johns 
Hopkins Hospital during the past fourteen years, comparing these 
results with the previous hospital reeords, which, in many instances, 
are fairly complete. This proceeding appealed to me the more 
because, so far as I know, it has never been previously attempted. 
With this end in view, I sent out letters to all patients who had had 
typhoid fever in the wards of the hospital since its opening in 
1889—over 1400 in all. In the majority of instances, as might have 
been expected, the letters failed to reach their destination and were 
returned, but 183 patients presented themselves for examination. 


1 Op. cit., 1885. 2 Localizations angiocardiaques de la fiévre typhoide, Paris, 1890, 4°. 


THAYER: EFFECTS OF TYPHOID FEVER ON THE HEART. 395 


The majority of these patients were examined at the hospital be- 
tween 3 and 5 o’clock on Sunday afternoons. About 30 per cent. 
of the cases were studied in the Out-patient Department between 
the hours of 10 and 12 in the morning. The measurements of the 
heart, the record of the pulse, and the estimations of the blood 
pressure were made in the recumbent posture for comparison with 
the hospital records. 

AGE AND Date oF ATTACK. 

The ages of the patients varied between three and sixty-nine 
years, while the periods which had elapsed between the discharge 
from the hospital and the subsequent examination ranged from 
one month to thirteen years. In all cases the patient was ques- 
tioned as to the maladies from which he might have suffered since 
his discharge from the hospital. The following table will show the 
period of time which had elapsed between the discharge from the 
hospital and the subsequent examination of the patients: 

TABLE TI, 
Showing the length of time which had elapsed between the discharge of the patient from 
the hospital and his subsequent examination. 
Months. Years. 
1-6 6-12 2 18 
2 1 1=182 
PULSE. 

(a) Rate. Most of the patients at the time of their examina- 
tion had already rested for some little period of time after their 
arrival at the hospital. In a large proportion of the cases, how- 
ever, there was a manifest nervousness; no more, probably, than 
is common on the examination of any one under similar circum- 
stances; perhaps a trifle less, inasmuch as the patients were for the 
most part old friends. 

The following table shows the rate of the pulse in 182 cases: 


TABLE II. 
Rate of the pulse per minute. 
50-60 60-70 70-80 80-90 90-100 100-110 110-120 120-180 Not noted. Total. 
1 2 © 23 8 8 17 182 
In this table it will be seen that in 110 instances, or 60.4 per cent. 
of the cases, the pulse ranged between 60 and 90. In 16 instances, 
or 8.7 per cent., it was above 110. 
(b) Regularity. In 30 instances irregularity of the pulse was noted; 
four of these were cases in which the rate was not recorded. 
Of the cases in which the pulse was over 90, irregularity was noted 
in 18.3 per cent. 
Of the cases in which the pulse was under 90, irregularity was 
observed in 12.7 per cent. 
(c) Intermittence. In only 3 instances was the pulse distinctly 
intermittent. One of these was a well-marked case of hypertrophy 


1 There were but three cases seen under three months from the time of discharge. 
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with mitral insufficiency. ‘There were 2 cases in which a strikingly 
collapsing character of the pulse was noted. In each of these in- 
stances an aortic diastolic murmur was present. 

Buoop PRESSURE. 

In 165 of these cases the systolic blood pressure was taken by 
means of the Riva-Rocci apparatus. This proceeding was made 
the last step in the examination, in order that the patient might 
be in as placid a condition as possible. The estimations were 
repeated several times until constant readings were obtained. The 
band was always placed around the middle of the upper arm, right 
or left. 

The results of these estimations are indicated in the following 
table : 

TABLE III. 


Showing the averages of the systolic blood pressure in 165 old typhoids arranged by age 
according to decades. 


1-10 10-20 20-30 30-40 40-50 50-60 60-70 
112.4 mm. 135.2 mm. 153.5 mm. 161.5 mm. 170.2 mm. 179.6 mm. 215 mm. 
(5 cases.) (39 cases ) (58 cases.) (44 cases.) (15 cases.) (3 cases.) (1 case.) 


Struck by the high averages of the systolic blood pressure in this 
group of cases, I sought for statistics with which these figures might 
be compared, but soon found that it would be necessary, in order 
to reach a fair conclusion, to make myself a series of observations 
upon normal individuals under conditions as similar as might be. 
I have, therefore, in the last several months made 276 estimations 
of the blood pressure in presumably healthy individuals. ‘These 
observations were made upon physicians, nurses, and employés of 
the hospitals, friends of patients, healthy children in several different 
asylums and schools, and upon various of my own friends. I did 
not allow myself to record the blood pressure of any patient, surgical 
or medical, no matter what his complaint. The records were taken 
between the hours of 3 and 5 in the afternoon or between 10 a.m. 
and 1 p.M.; in other words, several hours after a meal. They were 
all taken in the recumbent posture, sufficient time being taken to 
allow the individual to recover from the preliminary nervousness; 
that is, under conditions similar to those employed in making the 
observations upon the previous group of patients. The averages of 
this table, which may be seen upon Chart I., show a distinctly and 
uniformly lower blood pressure than in the old typhoids. 


TABLE IV. 


Showing the averages of the systolic blood pressure in 276 healthy individuals and 165 old 
typhoids arranged according to age by decades. 


Old typhoids. 
1-10 10-20 20-30 30-40 40-50 50-60 70 
112.4 mm. 135.2 mm. 153.5 mm. 161.5 mm. 170.2 mm. 179.6 mm. 215 mm. 
(5 cases.) (39 cases.) (58 cases.) (44 cases ) (15 cases.) (3 cases.) (1 case.) 


Healthy individuals. 
104.6 mm. 128.7 mm. 136.9 mm. 140.8 mm. 142.2 mm. 154 8 mm, 180 mm 
(87 cases.) (89 cases.) (37 cases.) (20 cases.) (5 cases.) (1 case.) 
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Inasmuch as all observers agree that the average blood pressure is 
slightly lower in women than in men, it may be well to note that the 
proportion of women was higher among the old typhoids than among 
the cases from which the control table was construeted, the exact 
figures being 38.7 per cent. for the old typhoids and 33.3 per cent. 
for the normal cases. 

I. 


SHOWING AVERAGES OF THE SYSTOLIC BLOOD PRESSURE IN 165 OLD TYPHOIDS AND IN 276 
HEALTHY INDIVIDUALS ARRANGED ACCORDING TO AGE BY DECADES. 


: 50-60 60-70 
220 mm. 10-20 20-30 ' 40-50 
| 
210 mm. } - 7 
200 mm | T 7 
180 mm. Bie 
A 
160 mm. 
150 + Va 
T 1 
= 
140 mm.--— 
= 
130 < 
120 mm. ma 
110 mm. 7 - 
100 mm. 
OLD 112.4 135.2 153.5 161.5 170.2 179.6 215 
TYPHOIDS (5 CASES) (39 CASES) (58 CASES) (44 CASES) (15 Cases) (3 CASES) (1 case) 
weactHy 104.6 128.7 136.9 140.8 142.2 154.8 180 
INDIVIDUALS (37 CASES) (87 CASES) © (89 CASES) 37 CASES) (20 cases) (5 CASES) (1 CASE) 


On the other hand, more of the normal cases were examined dur- 
ing the morning hours than of the old typhoids, the percentage being 
40.5 per cent. to 30.3 per cent. 
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A closer analysis of the figures upon which these tables are based 
reveals the fact that among the old typhoids there were 54 cases in 
‘which the blood pressure was above 160; this group comprises over 
50 per cent. of the cases over thirty years of age. 

In the much larger number of observations upon healthy indi- 
viduals there were but 10 such cases, 6 of which gave a history of 
preceding serious infectious disease, while in 1 there was a good 
suspicion of alcoholism. Of the 54 old typhoids, in but 17 was a 
similar history obtainable. 


Cuart II. 
SHOWING THE AVERAGES OF THE SYSTOLIC BLOOD PRESSURE IN OLD TYPHOIDS AND IN NORMAL 
INDIVIDUALS FROM WHOM ALL CASES WITH A HISTORY OF SERIOUS INFECTIOUS DISEASE OR 
ALCOHOLIC HABITS HAVE BEEN EXCLUDED. 


ee 1-10 10-20 , 20-30 30-40 40-50 50-60 ~ 60-70 

200 mm. 
z= 
190 mm. 
4 
180 mm. 
7 
T 
170 mm. 
Z 
160 mm. | 
1 
150 mm. = 
Z. 
Va | 
140 mm. 7 
| | | 
| 
a 
130 mm. 
| | | 
120 mm. A + 
y, | 
—+-— 4+ —4 + 
= 
110 mm. - —— 
ovo 113.2 134.9 152.2 169.9 168.7 183.5 215 
TYPHOIDS §=(4 CASES) (28 cases) (32 Cases) (24 CASES) (8 Cases) (2 cases) (1 CASE) 


weatHy 105.5 128.3 139.8 145.2 156.2 180 


INDIVIDUALS (32 CASES) (62 cases) (se cases) (19 cases) (11 Cases) (4 Cases) (1 Case) 
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The highest record of blood pressure among the cases in healthy 
individuals was 180, and that in a woman aged sixty years, while 
among the old typhoids there were 27 cases in which the pressure was 
above 180, a number of which were striking examples of hyper- 
tension, 10 showing a record of 200 or above. 

It might be objected that to ascribe this difference between the 
two curves to changes dependent upon the preceding typhoid fever 
would be a rash conclusion, inasmuch as a great number of other 
influences must have come into play, while the number of cases 
studied is too small to justify positive conclusions. In order to 
rule out some of these disturbing influences, I have prepared a 
table in which I have eliminated from each list all those cases in 
which a history of scarlet fever, diphtheria, acute rheumatism, 
pheumonia, erysipelas, smallpox, syphilis or alcoholic habits could 
be obtained. ‘This table, which is represented graphically on Chart 
II., shows essentially the same relation between the two curves: 


TABLE V. 


Showing the averages of the blood pressure in old typhvids and normal individuals, from 
which all cases with a bistory of serious infectious disease or alcoholic habits have been 


excluded. 
Old typhoids. 
1-10 10-20 20-30 30-40 40-50 50-60 60-70 
113.2 mm. 131.9 mm. 152.2 mm. 169.9 mm. 168.7 mm. 183.5 mm. 215 mm. 
(4 cases.) (28 cases.) (32 cases.) (24 cases. ) (8 cases.) (2 cases.) (1 case.) 


Healthy individuals. 


105.5 mm. 128.3 mm. 135.1 mm. 139.8 mm. 145.2 mm. 156.4 mm, 180 mm. 
(32 cases.) (62 cases ) (52 cases.) (19 cases.) (11 cases.) (4 cases.) (1 case.) 


The average of the observations upon healthy individuals is about 
2 mm. less than in the uncorrected list. ‘That of the typhoid obser- 
vations is practically unchanged. The alteration in the typhoid 
curve on the chart arranged by decades, due to the higher figures 
in the 30-40 column, emphasizes the fact that the number of cases 
is still too small to allow of the construction of final charts. 
PALPABILITY OF THE RADIAL ARTERIES. 

Note was also made of the palpability of the radial arteries. In 
order to obviate the corfimon confusion arising from a full vessel or 
engorgement of the venze-comitantes, the blood was milked out 
of the artery and veins with the fingers of both hands, the tense 
tissues relaxed, while with a third finger an attempt was made to 
feel the empty vessel. The following table will show the results of 
observations on 481 old typhoids: 
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TABLE VI. 
Showing the palpability of the radial arteries in 181 cases arranged by age according 
to decades. 
Per cent. of 
Age. Cases. Not palpable. Palpable. pilinahiiteuute. 
1-10 5 5 0 0 
10-20 42 30 12 28.5 
20-30 . 62 29 33 58.2 
30-40 . 54 25 29 58.7 
40-50 . 14 7 7 50 
50-60 . 3 0 3 100 
60-70 . 1 1 0 0 


A glance at these figures reveals the striking fact that over 50 per 
cent. of our cases above twenty years of age showed palpable radial 
arteries. In 2 instances in which the radials were not palpable, 1 the 


SHOWING THE PERCENTAGES OF PALPABILITY OF THE RADIAL ARTERIES IN OLD TYPHOIDS AND 
IN HEALTHY INDIVIDUALS ARRANGED ACCORDING TO AGE BY DECADES. 
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case of a man aged twenty-five years, and 1 that of a woman aged 
forty-seven years, one or the other of the temporal arteries was dis- 
tinctly thickened. In general, I have in these studies been impressed 
with the irregularity in the distribution of the sclerotic processes in 
peripheral vessels. It is by no means uncommon to find one radial 
or temporal distinctly thickened or tortuous, while the other is 
apparently unaffected. 

A comparison of the observations recorded in this table with 
those made upon the patients while in the hospital is of little value, 
in view of the fact that a definite note as to the palpability of the 
radials was made in but 48 cases. These figures, which were even 
more striking than the high averages of blood pressure, could, it 
seemed to me, be fairly compared only with a similar series of 
observations made by myself upon supposedly healthy individuals 
who had not suffered from typhoid fever. Within the last several 
months, accordingly, I have examined the radials and temporals 
of 421 individuals who have never had typhoid fever. The accom- 
panying table, illustrated on Chart III., shows a comparison of the 
percentages of palpable radials arranged by decades in our old 
typhoids and in healthy individuals: 


TABLE VII. 


Showing the percentages of palpability of the radial arteries in old typhoids and in 
healthy individuals arranged according to age by decades.; 


Old typhoids. 
1-10 10-20 20-30 30-40 40-50 50-60 60-70 
0% 28.5 & 53.2 % 53.7 % 50% 100 % 0% 
(5 eases.) (42 cases.) (62 cases.) (54 cases.) (14 cases.) (3 cases.) (1 case.) 
Healthy individuals. 
0% 6.1 % 20.4 % 25% 22 % 42.8 % 80 % 
(37 cases.) (98 cases.) (86 cases.) (61 cases.) (27 cases.) (7 cases.) (5 cases.) 


By these figures it appears that between the ages of ten and fifty 
years 46.8 per cent. of the old typhoids showed palpable vessels as 
compared with 17.6 per cent. of the normal cases. 

I have also prepared comparative tables, as in the case of the 
records of blood pressure, based upon an analysis of those cases only 
in which a history of serious infections or of habits which might 
induce arterio-sclerosis was wanting. ‘This table is illustrated by 
Chart IV. 

TABLE VIII. 


Showing the percentages of palpability of the radial arteries in old typhoids and in healthy 
individuals from which all cases giving a history of serious infections or alcoholism have been 
excluded. 


Old typhoids. 


1-10 10-20 20-30 30-40 40-50 50-60 60-70 
0% 22.5 % 54.2 % 62.9 % 57.1% 100 % 0% 
(4 cases.) (31 cases.) (35 cases.) (27 cases.) (7 cases.) (2 cases.) (1 case.) 
Healthy individuals. 
0% 4.24 21.3% 22.2% 18.7 4 33.3 # 15% 


(32 cases.) (70 cases.) (103 cases.) (27 cases.) (16 cases.) (6 cases.) (4 cases.) 
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As in the case of the observations upon the blood pressure, the 
total average is slightly lower among the healthy individuals— 
15.1 per cent. : 17.5 per cent. Among the typhoids the average 
palpability of the vessels in this list varies but little from that in the 
previous table—45.7 per cent. : 46.1 per cent. 

Heart. 

Position of the Apex. Measurements of the distance of the 
apex of the heart from the median line were made in 180 of the 
old typhoids. ‘The average distance of the apex from the median 
line as determined by palpation, percussion, and auscultation in 
individuals between the ages of twenty and fifty years was 9.12 cm. 

Similar measurements made in 102 of these cases on admission 
to the hospital showed an average of 8.7 per cent. 


CHART IV. 
SHOWING THE PERCENTAGES OF PALPABILITY OF THE RADIAL ARTERIES IN OLD TYPHOIDS AND 
IN HEALTHY INDIVIDUALS AFTER THE REMOVAL FROM EACH LIST ALL CASES IN WHICH THERE IS 
A HISTORY OF SEVERE INFECTIOUS DISEASE OR OF ALCOHOLIC HABITS. 
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The following table shows the averages, arranged according to 
age by decades, of 102 cases which were examined on admission to 
the hospital, side by side with the records of those examined later: 


TABLE IX. 


Showing the average distance of the cardiac apex from the median line in 102 cases of 
typhoid fever on admission to the hospital, and of 180 cases examined later. 


Old typhoids. 


1-10 , 10-20 20-30 30-40 40-50 50-60 60-70 
6.3 cm. 7.7 cm. 89cm. 9.1 cm. 9.8 cm. 9.5 cm. 12 cm. 
(5 cases.) (41 cases.) (63 cases.) (52 cases.) (15 cases.) (3 cases.) (1 case.) 

During attack. 
5.7cm. 6.6 cm, 8.5 cm. 8.5 cm. 9.6 cm. 


(5 cases.) (36 cases.) (38 cases.) (14 cases.) (9 cases.) 


It will be noted that the average measurements in the old typhoids 
are slightly but constantly larger than in the cases examined on 
admission to the hospital. Though this difference, as shown by 
the table, is trivial, it should, perhaps, be borne in mind that there 
is not infrequently in typhoid fever a slight dilatation of the heart, 
and that most of these examinations were made when the fever was 
well under way. 

Inasmuch as 46 of these cases entered the hospital when they were 
under twenty years of age, that is, at a time when, in many instances, 
they had not attained full development, it seemed wise to investigate 
the position of the apex in individuals over twenty years at the time 
of their admission, where notes had been made both in the hospital 
and subsequently. There were 59 such cases. At the time of admis- 
sion the average distance of the apex from the median line was 
8.82 cm.; subsequently it was 9.14 per cent., a slight difference, but 
one which corresponds closely with the larger averages. 

_ Extent of the Cardiac Dulness to the Right. In 158 cases ex- 
amined by myself a note was made as to the extent of the cardiac 
dulness to the right of the midsternal line. The average distance 
for each decade is shown in the following table: 


TABLE X. 


Showing the average extent of the cardiac dulness to the right of the midsternal line 
in 158 old typhoids arranged according to age by decades. 


1-10 10-20 20-30 30-40 40-50 50-60 60-70 
2.4 cm, 3.12 cm. 3.45 cm. 3.39 cm. 3.47 cm. 3.4 cm. 5 em. 
(3 cases.) (36 cases.) (54 cases.) (47 cases.) (14 cases.) (3 cases.) (1 case.) 


The greatest extent of dulness to the right of the median line 
among these cases was 5 cm., in a man with dilated heart and mitral] 
insufficiency. 

In but 1 case, that of a man aged thirty years, was no dulness to 
the right to be made out. This case accounts in great part for the 
slightly lower average in the fourth decade. 
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There is nothing remarkable about these figures, which are, 
indeed, a trifle smaller than those given by Riess.’ 

Heart Sounds, Inthe Hospital. In 170 of these cases in which 
notes with regard to the condition of the heart sounds were made 
in the hospital, murmurs were noted in 39 instances, or 29 per cent. 
In 31 cases the murmur was a soft systolic blow heard at the apex, 
and only once was the sound transmitted to the axilla. In a number 
of cases this murmur was heard only on admission or at the height 
of the disease, disappearing with convalescence. In 5 of these 31 
cases the pulse in the hospital was above 140, one case, however, 
being under fifteen years of age. 

On Later Examination. Notes on the heart sounds were made in 
all but 2 of the 183 old typhoids. 88, or 48.6 per cent., of these cases 
showed murmurs. In all of these the murmurs were systolic, 
although in 2 instances an aortic diastolic murmur was heard in 
addition, and in one case a doubtful mitral presystolic. 

In only 38 cases was the systolic murmur audible at the apex. In 
the majority the murmur was a soft blow, with its maximum in- 
tensity at the base of the heart, in the pulmonic or aortic area. 

In 11 cases an apex systolic murmur was transmitted to the axilla, 
and in 7 was audible also in the back. In 7 cases the symptoms 
justified the diagnosis of mitral insufficiency (Nos. 9921, 10,704, 
10,714, 31,173, 17,636, 28,249, 36,210). One further case (20,507), 
an instance of aortic insufficiency, showed also evidences of mitra! 
incompetency. In one case (32,037) there were signs suggesting 
mitral stenosis. 

In 2 instances aortic diastolic murmurs were heard in cases which 
had previously shown no evidence of cardiac trouble (39,371, 26,507). 
One of these individuals, who was examined nearly four months 
after discharge from the hospital, was seen again five months later, 
at which time the diastolic murmur had entirely disappeared and 
the size of the heart had slightly diminished. This case must prob- 
ably be regarded as one of functional insufficiency, due to relaxation 
of the aortic ring. 

Reduplication of the First Sound. In 14 of the old typhoids a 
reduplication of the first sound at the apex or tricuspid area was 
observed. One of these was a case of well marked hypertrophy, 
with mitral insufficiency; another was a case of Graves’ disease, 
with high arterial tension. In general, it was noted that the arterial 
tension in cases showing reduplication of the first sound was high, 
the average pressure being 164.9. In 3 cases the pressure was above 
200. In only one of these reduplications did it seem possible to 
determine the cause of the split in the first sound. In this case it 
was clearly due to delay in the closure of the tricuspid valve. 


1 Sahli. Lehrbuch der klinischen Untersuchungsmethoden, Leipzig u. Wien, 8 Auflage, 
1901, 8°, p. 165. 
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Reduplication of the Second Sound. In 82 of the old typhoids 
there was a reduplication of the second sound. ‘This, in every in- 
stance but one, was audible at the base and usually limited to the 
pulmonic area. In 73 cases the reduplication was clearly dependent 
upon delay in the closure of the pulmonic valves. The reduplications 
were usually slight and heard only at the end of inspiration—cases 
such as would fall into Galli’s' class of “ reduplications of the first 
grade.” In 10 cases, however, the reduplication was heard through- 
out the entire cycle. 

The proportion of reduplications is not far from that observed by 
Galli, who, in his 120 carbineers, found 19 per cent. of such redu- 
plications in the morning, 40 per cent. at noon, 56 per cent. in the 
afternoon. 

The blood pressure of these cases was slightly below the general 
average for the old typhoids of the same decades—148.3 : 152. 

Accentuation of the Second Sound. Out of 161 cases in which the 
relative accentuation of the aortic or pulmonic second sounds was 
noted, the pulmonic second was accentuated in 82, or 50.9 per cent. 
The following table will show the relative percentages of accentua- 
tion of the second aortic sound, arranged according to decade: 


TABLE XI. 


Showing the percentage of cases in each decade in which the aortic second sound 
was accentuated. 


1-10 10-20 20-30 30-40 40-50 50-60 60-70 
20% 30.3 % 48.2% 44.6 % 46.6 % 100 100 % 
(5 cases.) (33 cases.) (58 cases.) (47 cases.) (15 cases.) (2 cases.) (1 case.) 


Compared with the figures of Cabot, the percentages in the lower 
decades are high, while those above the third decade are low. I do 
not, however, attach any great importance to these figures. In using 
the term “accentuated” I have intended to indicate that sound 
which was actually the louder of the two. In a,number of instances, 
however, the second aortic sound, while not apparently as loud as 
the second pulmonic, was ringing, liquid, musical and suggestive 
of high tension. Again, the study of reduplications of the second 
sound, among other things, proves, I think, clearly that in many 
instances the closure of the aortic valve plays the greater part in 
the production of the loud sound which one hears in the pulmonic 
area. 

SUMMARY OF THE GENERAL ANALYSES. 

To summarize the results of these general analyses we have found: 

1. That our old typhoids show an average blood pressure 
higher than that observed in control tables of normal subjects of the 
same age and under the same conditions, while the individual 


1 Miinch. med. Wochenschr., 1902, vol. xlix. pp. 95, 1005, 1049. 
? Physical Diagnosis of Diseases of the Chest, 2d ed., 1903, 8°, p. 124. 
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records in a considerable proportion of cases exceed the figures 
usually regarded as normal. 

2. That in these same cases the radial arteries are palpable with 
much greater frequency than was observed in a series of control 
observations in individuals who had never had the disease. 

3. That there is some evidence of cardiac enlargement, as indi- 
cated by the results of measurements of the distance of the apex 
from the median line when compared with figures for the same 
decade resulting from observations made at the time of admission 
to the hospital. 

4. That there were among these 182 old typhoids 10 instances of 
cardio-vascular lesions, which had developed following typhoid fever 
in the absence of the ordinarily recognized etiological elements; 
7 cases of hypertrophy with mitral insufficiency (10,704, 10,714, 
31,173, 17,636, 24,675, 28,249, 36,210) ;' two of aortic insufficiency 
(39,371, 20,507); one of marked arterio-sclerosis with hyper-tension 
in a young man (17,632). 

In addition to these cases there was one instance of possible mitral 


stenosis (32,037). 


x * 


Are the more serious cardio-vascular manifestations during typhoid 
fever common precursors of permanent lesions? Is it in cases pre- 
senting such symptoms that the grave, later changes develop? Is it 
possible to recognize at the time of their origin the development of 
those processes which subsequently exert a permanent effect wpon the 
organism ? 

In order to obtain some light upon these questions, it was deter- 
mined to examine separately into the subsequent condition of: 

1. Those cases in which, during the attack, extreme rapidity of 
the pulse was noted. 

2. Those cases where irregularity of the pulse was observed. 

3. Those cases in which an apical systolic murmur was heard. 

1. THe SuBsEQUENT CoNDITION OF THOSE Cases oF TYPHOID 
Fever iN ExtreME Rapipiry OF THE PULSE WAS 
NOTED DURING THE ATTACK. 

Rate of the Pulse: In 19 cases a pulse of 140 or above was recorded 
during the attack. 9 of these patients were under twenty years of age 
at the time of admission. The rate of the pulse in the remaining 10 
cases on subsequent examination shows no great variations from the 
general average. In 2 instances the rate was not noted. In one, 
a case of Graves’ disease, it was 120; in one, 104; in one, 92; and 
in the other 5 instances, or 50 per cent., the pulse was between 68 
and 84. 

Jr Systolic Blood Pressure. Of the 19 cases in which an extremely 

rapid pulse was observed in the hospital, 9 who were under twenty 


1 In one‘other case (9921) it is well possible that the typhoid fever may have been the excit- 
ing cause of the condition. 
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years of age have been omitted from the list; it is easily conceivable 
that in individuals under twenty years a pulse of 140 may not repre- 
sent the same conditions as a pulse of that rate at a later age. Of 
the remaining 10 cases, varying in age from twenty-two years to 
fifty-three years, the average systolic pressure was 166.8. The 
general average of the old typhoids for these decades was 159.2. 
There were among these 10 cases, 2 with a blood pressure above 
200, and 5, or 50 per cent., with a pressure above 160. 

Palpability of the Radial Arteries. In 4, or 40 per cent. of these 
10 cases, the radial artery was palpable. The general average for 
these decades among the old typhoids was 53.7 per cent. 

Position of the Apex of the Heart. In only 4 of the 10 cases were 
measurements made during the disease. The average distance of 
the apex from the median line in these cases was 7.37 cm. In 10 
cases examined subsequently the average distance was 8.48 cm. In 
the 4 cases in which a hospital record was made the average distance 
of the apex from the median line in the later examinations was 8.5 cm. 
If we compare these figures with the average of the measurements 
on admission to the hospital—8.82—and the average for the old 
typhoids—9.14—we find that they are lower in both instances. The 
difference, however, between the measurements during the disease 
and later is greater in the smaller group. 

Extent of the Cardiac Dulness to the Right. In none of these 10 
cases were measurements of the cardiac dulness to the right made 
during the fever. The average extent of dulness to the right of the 
median line on subsequent examination was 3.61, or slightly more 
than the total average for the same decades—3.44. 

In review, then, we have found that in 10 cases over twenty years 
of age who, during their typhoid fever, showed extreme rapidity of 
the pulse, there was on subsequent examination, an average blood 
pressure somewhat higher than that observed in the mean of the 
whole 165 cases; the percentage of palpability of the radial arteries 
was less; the distance of the apex of the heart from the median line 
was somewhat less; while the extent of the dulness of the heart to 
the right of the median line was a trifle above the general average. 
The increase in the size of the heart during the period sub- 
sequent to the illness was somewhat above the general mean. ‘Two 
cases showed distinct hypertrophy, with hyper-tension (11,331 and 
14,675); in one of these there was evidence of mitral insufficiency. 
2. SUBSEQUENT CoNDITION oF THOSE CasEs IN WuicH IRREGU- 

LARITY OF THE PULSE was NOTED DURING THE ATTACK. 

Rate and Rhythm of the Pulse. Irregularity of the heart’s 
action was noted in 12 cases during the attack. In 1 of these 
the irregularity occurred in association with the bradycardia (46) 
of convalescence. In 2 cases irregularity was observed on the 
subsequent examination. In the remaining 10 nothing remarkable 
was noted as to rate or rhythm of the pulse. 
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The Systolic Blood Pressure. In 11 of these 12 cases the average 
blood pressure on the later examination was 152.2 mm., as com- 
pared with the general average of 152 mm. 3 cases were under 
fifteen years of age. If we put aside these 3 cases in which the 
average pressure was 113.3 mm., there are left 8 cases, aged between 
twenty years and forty-two years, in whom the average pressure 
was 166.8 mm. ‘The average pressure among the old typhoids 
for these decades was 158.6 mm. In 2 instances the pressure was 
above 200. 

Palpability of the Radial Arteries. 'The radial arteries were 
palpable in but 3, or 27.2 per cent., of these cases. 

Position of the Apex. The position of the apex was noted in the 
hospital in 9 of these cases. In 4, under twenty years of age, the 
average distance of the apex from the median line was 7.12 cm. 
In 5, over twenty years, the average distance was 8.2 cm. Of the 
12 cases on the later examination, in 3, under twenty years of age, 
the average distance of the apex from the median line was 6.6 cm. 
In 9, over twenty years, it was 8.18 cm. In the 4 cases in which a 
hospital note was made the average distance of the apex from the 
median line on subsequent examination was 8 cm., or 0.2 cm. less 
than the average in the hospital. 

Extent of Dulness to the Right. In none of these cases was a 
measurement made in the hospital of the extent of the cardiac dul- 
ness to the right. In 11 instances a record was made on the later 
examination. In 3 cases, under twenty years of age, the average 
was 3cm. In 8 cases, over twenty years, the average was 3.35 cm. 

Review. In the 12 cases which in the hospital showed irregularity 
of the pulse, as in the cases with rapid pulse, the blood pressure, 
on later examination, was found to be distinctly higher than the 
general mean of the 165 old typhoids. On the other hand, there 
was no evidence of cardiac enlargement; the distance of the apex 
from the median line was, indeed, less than in the general mean, 
or in the same cases on admission to the hospital. ‘The percentage 
of palpability of radial arteries was also lower than the general 
average. 

3. THE SUBSEQUENT CoNnDITION OF THOSE CasEs IN WHICH AN 
APICAL SystoLic Murmur was NoTED DURING THE ATTACK. 

The Rate of the Pulse. Of the 31 patients in whom during 
their fever a systolic murmur was observed, in 29 the rate of 
the pulse was noted in the subsequent examination. ‘Twenty-one, 
or 72.4 per cent. of these cases, showed a pulse between 76 and 
88. In 2 instances the pulse was between 90 and 100; in 5, be- 
tween 100 and 110; and once only 120, a case of Graves’ disease. 
When these figures are compared with the foregoing records for 
the total number of cases, it becomes evident that there is no ap- 
parent tendency in this group of cases to an increased rapidity of 
the pulse. 
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Palpability of the Radial Arteries. In 30 of these cases in -which 
a note as to the palpability of the radial arteries was made, the 
vessel was to be felt in 11, or 36.6 per cent., as compared with the 
general average of 46.1 per cent. 

The Systolic Blood Pressure. In 28 of these 31 cases the systolic 
blood pressure was taken in the later examination. The average 
of these 28 cases was 158.5 mm., against the general average for 
the total number of cases of 152.4. This higher average was observed 
in every decade excepting the first, in which there was but 1 case, 
and the third, in which there were but 4. In 18 cases, over the age 
of twenty years, the average pressure was 169.2, as compared with 
the general average of 159.6 for the same decades. In 5 cases the 
pressure was 200 mm. or above. 

Position of the Apex. In 22 of these cases the position of the apex 
was determined in the hospital, the average distance from the median 
line being 7.1 cm. In 30 cases a subsequent note was made, the 
average being 8.9 cm. The former figures are slightly lower than 
the general average, the latter slightly higher. If we subtract from 
this list of cases those who were under twenty years at the time of 
admission, the average becomes 8.54 cm. in 11 hospital cases, 
against 9.4 cm. in 19 cases examined later. If we further compare 
only the il cases in which notes were made both in the hospital 
and later, the averages are, respectively, 8.54 cm. and 9.25 cm. 
Comparing these figures with the general hospital averages for the 
same decades, 8.70 and 9.22, it is evident that this small group of 
cases in which systolic murmurs were heard at the apex ‘during 
their attacks showed, on later examination, measurements essen- 
tially the same as in the general average, despite the fact that at 
the onset of the disease the average for these same cases was slightly 
below the general mean. 

Extent of Cardiac Dulness to the Right. In none of these cases 
was the dulness to the right measured while the patient was in the 
hospital. In the subsequent examinations a record was made in 
29 cases, the average extent of dulness being 3.39 cm., as compared 
with the total average for all decades of 3.35. 9 of these patients 
who were under twenty years of age showed an average measure- 
ment of 3.3 cm., as against the general average of 3.08, while the 
20 cases over twenty years of age showed an average measurement 
of 3.43, as compared with the general average of 3.44. 

Heart Sounds. In but 2 of the 31 cases in which a systolic apical 
murmur was heard in the hospital was the sound transmitted to the 
axilla, and in neither of these instances were the signs such as 
might have justified a diagnosis of organic cardiac disease. 

On the later examination: 

In 11 instances the heart sounds were clear. 

In 1 case there was a slight cardio-respiratory murmur at the. 
apex. 
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In 6 cases there was a soft systolic murmur at the base, in some 
instances heard also over the right ventricle. 

In 13 cases there was a systolic murmur at the apex of the heart. 

Of these 13 cases: 

In 5 the murmur was a soft systolic blow heard at the apex, and 
in 3 instances also over the rest of the cardiac area. In the 2 cases 
where the murmur was limited to the apex it disappeared in the 
erect posture. 

In 5 the signs justified the diagnosis of mitral insufficiency. 

In 1 there were signs suggestive of mitral stenosis. 

In 1 there was marked arterio-sclerosis, with hyper-tension, and 
a slight systolic murmur at the apex, tricuspid, and pulmonic areas. 

In 1 there was Graves’ disease, with a systolic murmur all over 
the cardiac area. This condition was present also at the time of the 
fever. 

Review. On considering these figures, we find that the 31 cases 
in which systolic murmurs were observed during the fever showed, 
on later examination, nothing remarkable with regard to the pulse, 
while the palpability of the peripheral arteries was below the general 
average for the old typhoids. 

On the other hand, the blood pressure was strikingly higher than 
the general average, one-half of the cases of extreme hyper-tension 
(200 mm. or above) being observed in this small group. The size 
of the heart was also increased, as compared to the mean of our 
observations upon the old typhoids, while the actual increase in 
those cases in which measurements were made in the hospital and 
later was also greater than the general average. 

Seven or nearly one-quarter of these cases, showed, on subse- 
quent examination, evidence of organic cardiac lesions, while another 
case was a striking example of general arterio-sclerosis, with hyper- 
tension, in a young individual. 

* 

Among these 183 cases there are several which deserve special 

attention. 


CasEI. Hypertrophied heart; mitral insufficiency.—Mrs. H. B. 
(Hospital No. 9921), aged forty years, was admitted to the hospital 
on April 19, 1894, where she passed through a typhoid fever of thirty 
days’ duration, complicated with neuritis of the left ulnar nerve. 
The urine was free from albumin. Previously she had been a healthy 
woman, excepting for an attack of acute articular rheumatism at six 
years, and three attacks since then. In the hospital records it was 
noted that there was no increase in the area of cardiac dulness; that 
the sounds were clear at the apex. The highest recorded pulse was 
116. 

On January 5, 1903, the patient reported for examination in answer 
to my letter. She had had no illness since leaving the hospital. She 
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had, however, complained of late of being somewhat short of breath 
on exertion. ‘The pulse was 22 to the quarter, regular, of good size, 
rather long duration. ‘The radial artery was just palpable; temporals 
not prominent. Systolic blood pressure, 200 mm. 

Heart. Point of maximum impulse in the fifth space 10 cm. from 
the midsternal line. Dulness extends 4 cm. to the right of the mid- 
sternal line. At the apex the first sound is replaced by a well-marked 
blowing systolic murmur; the second is clear. ‘The murmur is heard 
distinctly throughout the axilla and in the back. It is audible also 
in the tricuspid, pulmonic, and aortic areas, over the manu- 
brium, and in the carotids. The aortic second sound is sharp, though 
scarcely as sharp as _the second pulmonic, which is accentuated. 
There are one or two reduplications of the second sound in the 
pulmonic area at the end of each inspiration, the second part of the 
split sound being accentuated. This reduplication is occasionally 
heard in the aortic area, where the accented part is clearly the first. 


In this case it is possible that a valvular lesion, though not evident 
at the period when she was in the hospital, may have dated from 
her preceding attacks of rheumatism. 


CasE II. Moderate hypertrophy of the heart; mitral insuffi- 
ciency.—E. T. E. (Hospital No. 10,704), aged twenty-five years, 
entered the hospital on August 23, 1894, where he passed through 
a typhoid fever of very moderate intensity and without complica- 
tions beyond albuminuria, with granular casts, and some epithelium. 
He had had measles, scarlet fever, and mumps as a child; no venereal 
history; used alcohol in moderation. ‘The note on the heart states 
that: “The point of maximum impulse is in the fourth space, a little 
inside the mammnillary line. Relative dulness not increased to the 
right. Pulse slow, of good volume and tension. Sounds clear, of 
normal relative intensity.” No further note was made on the heart. 

On January 18, 1903, the patient returned for examination. He 
had been well since discharge. He was rather flushed and excited; 
pulse, 24 to the quarter, of good size, duration fair; vessel wall just 
palpable. Brachial pulse visible at the bend of the elbow, and tem- 
porals visible, but not especially thickened. Blood pressure, 180 mm. 

Heart. Impulse marked in the third and fourth interspaces; of 
maximum intensity in the fifth interspace in the mammillary line 
10.5 cm. from the midsternal line. Dulness extends 3.2 cm. to the 
right of the midsternal line. 

At the apex the first sound is prolonged and followed by a soft 
systolic murmur, which is heard throughout the axilla; second clear. 
In the tricuspid area the sounds are clear and sharp. In the pul- 
monic area the first sound is prolonged and continued into a slight 
systolic murmur; the second, loud and sharp. The murmur is also 
heard in the aortic area, over the manubrium and in the carotids. 


| 

| 
| 

| | 
| | 

i 

| | 


412 THAYER: EFFECTS OF TYPHOID FEVER ON THE HEART. 


Occasionally a very slight reduplication of the pulmonic second 
sound is to be heard at the end of inspiration. In the erect posture 
a soft systolic souffle is well heard in the left back, though audible 
at the apex. 


There may be some question as to the existence of mitral insuff- 
ciency in this case, but the high tension, the rather large size of the 
heart, and the audibility of the murmur in the left back are sug- 
gestive. 


Case III. Hypertrophy and dilatation of the heart; mitral 
insufficiency.—J. H. (Hospital No. 10,714), aged sixty-one years, 
was admitted to the hospital on August 24, 1894, where he passed 
through a typhoid fever of seventeen days’ duration, of moderate 
severity. ‘The urine during the attack showed a trace of albumin, 
hyaline and granular casts. He had had previously no serious ill- 
nesses; had used alcohol in moderation. ‘The pulse was full, soft, 
regular in force and rhythm, 92. ‘Tension not increased. Vessel 
wall not thickened. 

Heart. Apex-beat in the fifth space, 3 cm. inside the nipple line. 
The first sound at the apex was occasionally followed by a soft 
systolic puff, not transmitted (cardio-respiratory?). Sounds at the 
base clear, of normal relative intensity. 

On January 18, 1903, the patient returned to the hospital in 
answer to my letter. Up to a week before he had been fairly well. 
For a week he had been complaining of shortness of breath on 
exertion. He was somewhat cyanotic, the respirations labored and 
rather wheezing. The pulse was 22 to the quarter, of good size; dura- 
tion fairly good; vessel wall not palpable. Blood pressure, 215 mm. 

Heart. Point of maximum impulse neither visible nor palpable. 
By percussion and auscultation it was localized in the fifth inter- 
space, 12 cm. from the midsternal line. Dulness 5 cm. to the right. 
Sounds: first, reduplicated at the apex; second, clear. ‘The redupli- 
cation was not clearly heard in the tricuspid area. At the base the 
sounds were clear in both the pulmonic and aortic areas, the aortic 
second sharply ringing, greatly accentuated. Fine rdles were heard 
at both bases. 

The patient was admitted to the hospital on the following day, at 
which time the apex was found 1 cm. farther out, and a systolic 
murmur was audible at the apex, transmitted but a short distance 
outward. The sounds were feeble over the precordium. ‘The 
second sounds were clear. After rest in bed the patient improved 
greatly. The fine rAles cleared up, and eleven days later the patient 
was discharged. The apical murmur, however, persisted. ‘The 
blood pressure in bed was 165 mm. The urine at first showed a 
trace of albumin, which disappeared later; specific gravity normal. 


| 
t 
| 
| 


THAYER: EFFECTS OF TYPHOID FEVER ON THE HEART. 413 


This was a well-marked case of dilatation, with mitral insuff- 
ciency. 


CasEIV. Hypertrophy of the heart; mitral insufficiency.—A. B. 
(Hospital No. 31,173), a young woman aged twenty-four years, 
was admitted to the hospital on July 9, 1900, where she passed 
through an attack of typhoid fever of forty-six days’ duration with- 
out serious complications. The urine was at all times free from 
albumin. As a child she had had measles, mumps, and scarlet 
fever, the latter followed by nephritis; the radial arteries were not 
palpable. 

Heart. Point of maximum impulse not palpable. Sounds best 
heard in the fourth space, 9 cm. from the median line. First sound 
rather feeble. The aortic second louder than the second pulmonic. 
There was no further note on the heart. 

On December 22, 1902, the patient returned for examination. 
She had been married and had had one child since discharge. Since 
the birth of the child she had not felt well. 

Pulse, slightly irregular in rhythm, 27 to the quarter, occasionally 
intermittent, of moderate size, and good duration. The vessel wall 
was not palpable. Blood pressure 170 mm. 

Heart. Apex impulse in the fourth space, 10 cm. from the median 
line. Dulness extended 3 cm. to the right of the median line. The 
impulse was strong, rather snapping, associated with and apparently 
preceded by a very slight thrill. ‘“ ‘The first sound at the apex is 
rather sharp, followed by a slight systolic murmur. This murmur 
is heard in the axilla and faintly in the back; it is a little louder 
in the tricuspid area. In the pulmonic area there is a loud systolic 
murmur. ‘The second sound is sharp and clear, relatively accent- 
uated, as compared with the second aortic; no reduplication. In 
the aortic area there is a well-marked systolic murmur transmitted 
upward over the manubrium and into the carotids. ‘The second 
sound is clear.” . 


In this instance the enlargement of the ventricle and the slight 
irregularity of the pulse, as well as the transmission of the systolic 
murmur, all tend to suggest that a true mitral insufficiency exists. 
The snapping character of the first sound and the slight sug- 
gestion of a palpable thrill, although no corresponding murmur 
was to be heard, are in favor of the existence of an actual valvular 
lesion. 


Case V. Mitral stenosis and insufficiency (?).—A. S. (Hospital 
No. 32,037), a girl aged ten years, was admitted to the hospital on 
September 3, 1900, where she passed through a typhoid fever of 
thirty-four days’ duration, complicated by cystitis. ‘The case was of 
moderate severity, the pulse not particularly rapid at any time. As 
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a child she had had measles, tonsillitis, and bronchitis at three years, 
and again the winter before entry. 

In the hospital record it was noted: 

“Heart. Point of maximum impulse in the fourth space, 6 cm. 
from the midsternal line. Both sounds well heard at the apex. Loud 
systolic murmur at the base. At the apex the first is accompanied 
by a very faint systolic murmur; the second pulmonic, not accent- 
uated.” 

Later on it was again noted that there was a faint systolic murmur 
all over the precordium, loudest in the pulmonic area. No note was 
made on the heart at the time of discharge. The patient was not, 
however, supposed to have a cardiac lesion. 

On December 22, 1902, the patient returned for examination. She 
had been perfectly well since discharge. The pulse was regular, 
25 to the quarter, of moderate size, and rather long duration. The 
vessel wall was not palpable. Blood pressure 135 mm. 

Heart. Apex visible and palpable in the fourth space, 7 cm. 
from the midsternal line, just inside the mammillary line. Dulness 
2.25 cm. to the right of the median line. The impulse was strong, 
rather prolonged, preceded by a suggestion of a thrill. The first 
sound at the apex was prolonged and booming. There was a distinct 
echo in the latter part of diastole, which was almost loud enough to 
be called a true presystolic murmur, having all the characteristics 
of a presystolic murmur of slight degree. The first sound was suc- 
ceeded by a very soft, slight systolic murmur, which was heard in 
the axilla, but not in the back. Second sound well heard at the 
apex. In the tricuspid area there was a soft systolic murmur which 
became louder as one reached the pulmonic area. ‘The second sound 
in the pulmonic area was sharp and clear. ‘The same murmur was 
heard at the aortic orifice feebly, but better than in the pulmonic 
area; also over the manubrium and in the carotids. At the time 
of the examination it was noted: “It would seem that the apex 
murmur (presystolic) was doubtless produced at the time of entrance 
of blood into the ventricle from the left auricle, and, in all proba- 
bility, at the mitral valve. The case may be one of mitral stenosis, 
though it is not impossible that the heart may be quite normal.” 

Case VI. Hypertrophy and dilatation of the heart; mitral 
insufficiency; hyper-tension.—M. Z. (Hospital No. 17,636), a woman 
aged forty-three years, was admitted to the hospital on October 19, 
1896, where she passed through a typhoid fever of sixty-four days’ 
duration, without complications. The urine showed a trace of 
albumin, and once a hyaline cast. She had been previously a per- 
fectly healthy woman, excepting for an attack of typhoid fever seven 
years before and for occasional pains in her joints, unassociated with 
fever or swelling. She had had twelve children and two miscarriages. 

When in the hospital it was noted that at the apex the first sound 
was replaced by a soft systolic whiff, faintly transmitted to the axilla. 
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The second sounds were clear. The heart’s action was rather 
irregular. The murmur could be heard all over the base of the 
heart. ‘The highest recorded pulse in the hospital was 120. No 
further note was made upon the circulatory apparatus. On dis- 
charge the patient was considered to have a normal heart. 

The patient returned to the hospital on February 16, 1903, in 
answer to my letter. For two months she had suffered from short- 
ness of breath, especially on excitement and exertion. This was 
also worse at night, so that at times she had to sit up in bed. On 
physical examination the pulse was 26 to the quarter, of fairly good 
size; duration long; vessel wall not palpable. ‘The blood pressure 
was 200 mm. The urine was free from albumin. 

“Heart. Point of maximum impulse palpable in the fifth inter- 
space, 9.50 cm. from the median line. Dulness extends 2.75 cm. 
to the right of the median line. Sounds: The first at the apex is 
followed by a well-marked blowing systolic murmur heard faintly 
throughout the axilla; second clear. In the tricuspid area the 
murmur is less marked; the second sound clear. In the pulmonic 
area the first sound is represented by a slight systolic murmur; 
the second sharp and loud. In the aortic area the first is followed 
by a very soft systolic murmur heard over the manubrium, not in 
the carotids. ‘The second pulmonic is sharper than the second 
aortic. No reduplication of the second sound. In the erect pos- 
ture the murmur persists at the apex, but is not heard in the back.” 
Two months later the patient returned to the Out-patient Depart- 
ment again, complaining of shortness of breath. At this time the 
apex had moved outward 2 cm., while in other respects the signs 
were about the same. 

Case VII. Hypertrophy; mitral insufficiency —B. W. (Hos- 
pital No. 24,675), a woman aged twenty-six years, was admitted 
to the hospital on September 11, 1898, where she passed through 
a long typhoid fever, with two relapses, complicated with arthritis 
of the ankles. The urine was free from albumin. The patient had 
always been healthy and had had previously no serious illnesses. 
In the hospital the following note was made on the heart: 

“Heart. Point of maximum impulse, fifth space, 3 cm. inside 
the mammillary line. At the point of maximum impulse there is a 
soft, blowing systolic murmur, not traceable into the axilla. Sounds 
at base clear; of normal relative intensity. Pulse regular; good 
volume; 36 to the quarter.” In several notes there is no mention 
of palpable radials. Later it was stated that the second pulmonic 
was accentuated, and that the murmur was traced to the anterior 
axillary line. 

The patient was examined on March 6, 1903, five and a half 
years later. After leaving the hospital there was another relapse, 
with left-sided femoral phlebitis. For some time afterward there 
was cedema of the feet, Otherwise she has been quite well. The 
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pulse was 80, regular, of fairly good size; long duration. Artery just 
palpable. Blood pressure 210 mm. 

“ Heart. Apex impulse in the fifth space, 10.5 cm. from the median 
line. Dulness extends 3.5 em. to the right of the midsternum. At 
the apex the first sound is followed by a systolic murmur, which is 
heard all over the cardiac area, though best at the point of maximum 
impulse; it is transmitted as far as the mid-axilla. In the erect 
posture it is still heard at the apex, though with much diminished 
intensity. In the back as the patient sits up, it is a question whether 
at times a faint suggestion of a murmur may not be heard. The 
second sounds are both strong; the second pulmonic is distinctly 
accentuated.” 

Case VIII. Mitral insufficiency; hypertrophy of the heart;— 
E. R. (Hospital No. 28,249), a colored woman aged thirty-eight years, 
was admitted to the hospital on October 24, 1899, where she passed 
through a mild attack of typhoid fever of seventeen days’ duration. 
The urine contained a trace of albumin, and hyaline and granular 
casts. As a child she had had measles, mumps, and chickenpox. 
No other serious illnesses. 

In the hospital it was noted that “the point of maximum impulse 
is in the fifth space, 8.5 cm. from the median line. Impulse punc- 
tate, rather heaving; slight suggestion of a thrill running up to the 
impulse. At the point of maximum impulse the first sound is re- 
placed by a short blow, which is preceded by a very short, indistinct 
rumbling. ‘This latter is to be heard above and outside the point of 
maximum impulse. The systolic murmur is heard over the base. 
The second pulmonic is slightly accentuated and clear. ‘The aortic 
second sound is clear.” No note as to the palpability of the radial 
arteries. About two weeks before discharge it was noted that there 
was a systolic murmur at the apex and pulmonic areas, but on dis- 
charge it was stated that the heart sounds were clear. 

On August 12, 1903, the patient returned in answer to my letter. 
She had had one child since leaving the hospital. For three months 
she has felt rather poorly, the catamenia having been profuse 
and of late rather irregular—possibly menopause. ‘The pulse was 
regular, excepting for occasional intercurrent beats, 17 to the quarter; 
of moderate size, long duration. The vessel wall was just palpable 
on the right side; not on the left. ‘Temporals not sclerotic. Blood 
pressure 165. 

Heart. Point of maximum impulse visible and palpable in the fifth 
space, 11.5 cm. from the median line, 1 to 2 em. outside the mammil- 
lary line. The dulness extended 3.7 cm. to the right. Impulse, heav- 
ing, stronger than usual. “ The first sound at the apex is prolonged 
and followed by a distinct systolic murmur heard throughout the left 
axilla and faintly in the back. The second sounds are sharp. In 
the tricuspid area the murmur is not distinctly audible. ‘The second 
pulmonic is fairly sharp, and is reduplicated with about two beats 
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on inspiration. The second aortic is not as loud as the second pul- 
monic. The reduplication of the second sound is not heard in the 
aortic area, and is clearly due to pulmonic delay. In both pulmonic 
and aortic areas there is a slight suggestion of a systolic murmur, 
which is not heard in the carotids.” 

Case IX. Hypertrophy and dilatation of the heart; mitral 
insufficiency.—J. F. (Hospital No. 36,210), aged eighteen years, 
was admitted to the hospital on September 9, 1901. He passed 
through a typhoid fever of very moderate intensity, the probable 
length of fever being only about thirteen or fourteen days. The 
urine showed a slight trace of albumin on entrance and a few coarsely 
granular casts, but both albumin and casts disappeared later. ‘There 
were no complications. He had had chickenpox when young, but 
knew of no other serious illnesses. Is a farmer, and exposed to a 
good deal of bad weather. Does not drink nor use tobacco. 

In the hospital the pulse was 21 to the quarter; marked sclerosis 
of radials. ‘‘ Heart sounds loud and booming. Systolic murmur in 
pulmonic area. Second sound clear.” No further note was made 
on the heart. The highest recorded pulse was 112. During con- 
valescence the pulse was as low as 48. 

In September, 1903, he reported in answer to my letter, and, in 
my absence, was examined by Dr. Briggs. He had been perfectly 
well since leaving the hospital. ‘Radials much sclerosed. Brachials 
thickened and visibly pulsating at the elbow. Pulse 24 to the quarter, 
slightly irregular in force and rhythm, with rare intermissions of 
rather short duration; large volume; not collapsing. Blood pressure 
182.” 

Heart. Point of maximum impulse in the fourth interspace, 8 cm. 
from the midsternal line, though the impulse was to be felt as far out 
as 14 cm. from the median line in the fifth interspace, with which 
dulness was practically coexistent. Relative dulness extended 5 cm. 
to the right of the midsternal line. The systolic impulse was forcible; 
the shock of both sounds well felt; no thrill. At the apex both sounds 
were well heard, the first booming, and followed by a rather intense, 
blowing, systolic murmur, transmitted to the axilla, but not to the 
back. “In a small area upward and inward from the apex in the 
fourth space the second sound has at the beginning of examination 
a faintly rumbling echo, not running through diastole; this disap- 
pears on resting, reappearing after examination. In the tricuspid 
area and over the precordial region the systolic is well heard; the 
second sound is clear. In the pulmonic area the systolic is louder 
than over the right ventricle; not so loud as at the apex. The second 
pulmonic is louder than the second aortic and is reduplicated, the 
accent being on the second part of the reduplication, and the length 
of the interval being more marked during deep inspiration, though 
present throughout the respiratory phases. The aortic sound is 
clear, ringing, bell-like, and, though not so loud, is more intense 
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than the second pulmonic. The first sound is fainter. No systolic 
murmur audible. ‘There is no diastolic murmur to be heard at the 
base nor along the border of the sternum.” 

Case X. Four months after discharge, aortic insufficiency which 
had disappeared five months later.—J. C. (Hospital No. 39,371),a man 
aged twenty-two years, entered the hospital on June 26, 1902. Here 
he passed through a typhoid fever of moderate severity, without 
complications, leaving the hospital on August 9, 1902. The urine 
showed a trace of albumin at the height of the disease. He had 
had measles as a child; denied venereal disease; habits good. In 
the hospital it was noted that the radial artery was palpable. On 
two occasions during the disease the blood pressure was 128. 

Heart. Dr. McCrae noted that the point of maximum impulse 
was very feeble, visible (?) in the fifth space, 10.5 cm. from the mid- 
sternal line. ‘The first sound was everywhere of rather an indefinite 
quality, but there was no actual murmur. 

On November 30th, about sixteen weeks after discharge from the 
hospital, he reported in answer to my letter. The pulse was 27 to 
the quarter (the patient was rather nervous), collapsing, but of 
clearly high systolic pressure. Vessel wall not palpable. Blood 
pressure 174 mm. 

Heart. Apex in the fourth interspace, 10.5 cm. from the mid- 
sternal line. Sounds clear and strong at the apex. A soft systolic 
murmur was heard at the tricuspid area and at the aortic area trans- 
mitted upward over the manubrium. The second aortic sound was 
very loud; no murmur. Both sounds were heard in the carotids, 
the first prolonged as a roughened murmur. No murmur was heard 
in the pulmonic area. The systolic murmur was distinctly loudest 
at the aortic area, and was transmitted upward. There was a very 
soft diastolic murmur, heard along the left sternal border. ‘This 
murmur was extremely slight, but was heard by Dr. Briggs, as well 
as by myself. 

Five months later, on April 21st, the patient reported at the dis- 
pensary. He had been complaining of a slight cough, the last stage 
of a cold which he had had for about a week. He was still hoarse, 
with a teasing cough. Had not been working regularly on account 
of nervousness. The lungs were clear. The pulse was regular, of 
good size; nothing remarkable about its quality. 

“ Heart. Apex impulse not seen nor felt. By stethoscope and per- 
cussion it was localized 9.5 cm. from the median-line, in the fifth 
space. Dulness extends 3.5 cm. to the right of the median line. At 
the apex and all over the cardiac area, most marked in the aortic 
area, there is a soft systolic murmur, which wholly disappears in the 
erect posture. The sounds are otherwise clear, excepting that in the 
pulmonic area there is a reduplication of the second sound, which 
occurs several times during ordinary inspiration, the delayed part 
being clearly the second pulmonic. This reduplication is heard at 
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times in the aortic area. ‘There is no diastolic nturmur either in the 
erect or recumbent posture.” 


The case is one of much interest. May it have been an instance 
of transient dilatation of the aortic ring? 


CasE XI. Aortic insufficiency.—L. R. (Hospital No. 20,507), a 
man aged thirty-nine years, was admitted to the hospital on Se 
tember 4, 1897, and passed through a typhoid fever of fifty days’ 
duration, followed by a relapse, associated with bronchitis and a 
pemphigoid eruption on the hands. The urine contained no albu- 
min, but an occasional hyaline and granular cast was found. As a 
child he had had scarlet fever, and almost every fall had had malarial 
fever. Four years before entry he had had another attack of typhoid 
fever; four years before, urethritis. ‘The pulse was not remarkably 
rapid at any time during the course, and the only note with regard 
to the circulatory apparatus was “heart negative.” 

On February 15, 1903, the patient reported in answer to my letter, 
and, in my absence, was examined by Dr. Briggs. The patient had 
been well since discharge, but had lived a life of hard work and 
exposure. “Pulse 82; slightly irregular in force and rhythm; 
distinctly collapsing; vessel wall moderately thickened; marked vis- 
ible pulsation in brachials and carotids; none in the temporals. 
Marked capillary pulsation. Systolic blood pressure, 185 mm. 

“ Heart. Point of maximum impulse just visible and palpable in 
the fourth space, 12 cm. from the median line, in the left mammillary 
line. Impulse faint; no thrill. The relative dulness begins at the 
second left interspace and extends to the right sternal margin at the 
level of the fourth rib. No absolute cardiac dulness. At the apex 
both sounds are heard; the first rather muffled, followed by a soft 
systolic puff, carried to the mid-axilla, and faintly heard at the 
xiphoid.. The second sound is sharp and clear. Just above the 
nipple, in a small area, there is a short, faint rumble in diastole, 
ending before the first sound, which is not snapping. Both sounds 
are heard over the right ventricle, with a systolic murmur, which 
becomes more marked in the second, third, and fourth left spaces, 
and is heard at the base, though not over the manubrium, and in 
the neck. The pulmonic second is louder, accentuated ; occasionally 
a faint reduplication with inspiration. ‘The aortic second is soft, 
but clear. In the second and third left interspaces close to the 
sternum there is a very short, faint diastolic murmur following the 
second sound.” 

Case XII. Marked arterio-sclerosis. C.Z. (Hospital No. 17,632), 
a boy aged thirteen years, was admitted to the hospital on October 
19, 1896, where he passed through a typhoid fever of seventeen 
days’ duration, without complications, being discharged on Novem- 
ber 19, 1896. ‘There was a trace of albumin, with hyaline and gran- 
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ular casts, during the height of the fever. He had suffered from no 
previous serious infections, and, so far as could be determined, was 
a boy of good habits. The highest recorded pulse in the hospital 
was 112. A full note on the heart was made by Dr. McCrae. 
Pulse 21 to the quarter, soft, and easily compressible; synchronous 
in radials and femorals. 

Heart. Point of maximum impulse in fourth space, 7 cm. from 
the median line; wavy; no thrill. Area of cardiac dulness not in- 
creased. Sounds: A soft, systolic murmur was heard at the apex, 
not especially carried around to the axilla; best heard over the second 
and third left spaces. ‘The second sound was very loud at the apex 
and much accentuated in the second left space. No further note as 
to the heart. 

On January 4, 1903, he returned in response to my letter. Three 
years ago he had had an attack of tonsillitis, after which his tonsils 
were removed. Beyond this he had considered himself quite well. 
The pulse was 25 to the quarter, showing rather marked irregu- 
larities in rhythm; of good size and long duration. ‘The vessel wall 
was much thickened; readily rolled under the finger. The tem- 
porals were tortuous, prominent and somewhat thickened. The 
systolic pressure was 200 mm. 

Heart. 'The apex impulse was visible and palpable in the fifth 
space just inside the mammillary line, 8.7 cm. from the median line. 
The dulness extended 3.2 cm. to the right of the midsternal line. 
Sounds. The first at the apex was prolonged and booming, fol- 
lowed by a very slight systolic murmur, which was lost before one 
reached the mid-axilla. ‘‘ A much more distinct, high-pitched, blow- 
ing systolic follows the first sound in the tricuspid area and over the 
right ventricle in the third and fourth spaces. It is, however, barely 
audible in the pulmonic area, and is not heard in the aortic area or 
over the manubrium. It is not affected by change of position. 
Sounds at the base clear. The second aortic is accentuated.”’ At the 
time that this note was made the following remarks were added: 
“In this instance there is a distinctly hypertrophied heart, with 
marked sclerosis of the radials and temporals. The murmur heard 
in the tricuspid area is not of the ordinary character of a functional 
murmur, being higher pitched and having a very blowing sound.” 


This case, it seems to me, is one of particular interest, in view 
of the fact that beyond the tonsillitis the only element to which one 
could reasonably ascribe the cardio-vascular abnormalities was the 


preceding typhoid fever. 


SUMMARY. 


A study of the condition of the heart and vessels in 183 indi- 
viduals who have passed through typhoid fever at the Johns Hopkins 
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Hospital within the last thirteen years has revealed the following 
facts: 

1. The average systolic blood pressure in these old typhoids was 
appreciably higher than-in control observations upon healthy indi- 
viduals. 

2. The higher average of the blood pressure was constant in every 
decade. 

3. In many instances among the old typhoids the blood pressure 
exceeded appreciably the limits of what is usually regarded as normal. 

4. The radial arteries in the uld typhoids were palpable in a pro- 
portion nearly three times as great as that found in control observa- 
tions upon supposedly healthy individuals who had never had the 
disease. 

5. The average size of the heart was greater among the old typhoids 
than in the same cases at the time of admission to the hospital. The 
difference held good also when the cases were classed according to 
age by decades. 

6. Cardiac murmurs were heard with considerably greater fre- 
quency among the old typhoids and in the same cases during the 
attacks. 

7. In 8 cases where, on discharge from the hospital, the heart was 
considered normal, subsequent examination revealed hypertrophy, 
with mitral insufficiency. One case showed a possible mitral sten- 
osis; one an aortic insufficiency; one a striking general arterio- 
sclerosis, with hyper-tension. 

8. In one case an aortic diastolic murmur was present four months 
after discharge, but had disappeared five months later. 

9. Those patients whose pulse during the disease was remarkably 
rapid or irregular, showed, in general, on later examination, a blood 
pressure above the common average for the old typhoids. In other 
respects, however, their condition differed but little from the general 
run of cases. 

10. Those cases in which a systolic murmur at the apex of the 
heart was observed during the attack showed later an increase in 
the blood pressure and in the size of the heart, as compared both 
with the mean of the observations made upon the same cases on 
admission to the hospital and with the general average for the old 
typhoids. Nearly one quarter of those cases in which during the 
attack, systolic apical murmurs were detected, showed, on later ex- 
amination, evidences of organic heart disease. Indeed, the majority 
of all the cases of organic cardiac lesions among the 183 old 
typhoids came from this small group of 31 cases. 


It is recognized that these results are based upon the analysis of 
a number of cases too small to justify final conclusions; the next 200 
cases may considerably modify the figures. Yet the fact that these 
183 old typhoids are materially older, from a point of view of their 
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hearts and arteries, than the average individual who has not had 
typhoid fever, would tend to support the views of those who regard 
this disease as an active element in the etiology of a considerable 
number of cases of cardiac hypertrophy and dilatation coming on 
sometimes in early life, as well as an important factor in the pro- 
duction of those vascular changes which Cazalis has happily called 
“la rouille de la vie.” 


MULTIPLE SARCOMA.* 


By Tuomas A. Ciaytor, M.D., 
PROFESSOR OF THERAPEUTICS, COLUMBIA UNIVERSITY; PHYSICIAN TO THE GARFIELD AND TO 
THE UNIVERSITY HOSPITALS, WASHINGTON, D. C. 


Tuts subject is one so broad that it becomes of interest alike te 
the internist, the surgeon, and the dermatologist. 

The particular class of cases which I propose to consider is that 
in which there are multiple sarcomatous growths in the skin and sub- 
cutaneous tissue, excluding that class of tumors characterized by 
lymphoid cells, in which are included leukeemia, pseudoleukzemia, 
and malignant lymphoma, and also the so-called sarcoid group, 
comprising idiopathic hemorrhagic sarcoma, sarcoma cutis, and 
multiple benign sarcoid. Cases have been reported in which the 
tumors seemed to have been multiple from the beginning, but it 
seems more probable that there was a primary growth which may: 
have escaped notice, so rapidly was it followed by an outburst of 
metastatic tumors. ‘The secondary growths may be pigmented or 
non-pigmented, or may be mixed—i. e., some may show melanotic 
material, while others are entirely white, which was observed in one 
of my cases to be reported later. They may belong to the round, 
spindle, or myeloid form of sarcoma, or the cells may change from 
one form to another during the progress of the disease. The tumors 
usually appear as small, round nodules, the size of a shot, which 
rapidly develop into oval or round plates, which may be somewhat 
depressed in the centre. The size to which they may grow is indefi- 
nite; as a rule, however, few reach a greater diameter than one inch. 
They are situated either in the skin proper, or in the deep fascia, 
hence may move with the skin or the skin may move freely over 
them. Ulceration may occur either from pressure or from apparently 
spontaneous breaking down of the new tissue. They may or may 
not be encapsulated. The latter condition is said to improve the 
outlook. The appearance of the cutaneous or subcutaneous nodules 
is either preceded or rapidly followed by involvement more or less 


1 Read before the Medical Society of Washington, D. C., October 7, 1903. 
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general.of internal organs and tissues, which in a longer or shorter 
time, usually the latter, causes death. 

After a careful study of a number of reported cases, I find it un- 
profitable to attempt any statistical classification of the seats of pri- 
mary growth, there being apparently no special points of predilection 

The primary growth may be a pigmented mole situated anywhere 
upon the skin; it may be in the subcutaneous tissue, or may spring 
apparently from the bone, skull, vertebree, etc., or from an internal 
organ. 

The following reports of cases, two of which I have observed my- 
self and the others selected from the literature, will give a clearer 
idea of this most fatal affection: 

Case I.—R. C., white, male, married, aged thirty years, butcher, 
was admitted to Garfield Hospital December 4, 1902. His father 
died of pneumonia; his mother is living and in good health.. C. had 
the usual diseases of childhood, including measles, mumps, whoop- 
ing-cough, etc., from which he made good recoveries; had enteric 
fever when fifteen. He went to school until he was twelve, and then 
worked for ten years in a factory. Since then he has been a butcher. 
Three years ago he had erysipelas extending over the scalp, face, and 
neck. The attack resulted from a scalp wound. Immediately after 
this a swelling was noticed on the right side of the head in the occip- 
ital region, which increased in size very slowly until the present time, 
when it is about the size of a large walnut. For the past eighteen 
months the stomach has been irritable, the meals being frequently 
vomited. ‘These periods have been intermittent, however, and at 
times his stomach gives him no trouble. ‘The vomitus has never 
contained blood. Had gonorrhcea eight years ago, but has never had 
syphilis. Uses no alcohol. He was married six years ago, but his 
wife has borne no children. 

The present attack may be dated from the first appearance of the 
tumor on the back of his head, which was three years ago. The 
growth of the tumor has been intermittent, there being periods when 
it did not seem to enlarge for some time. No other enlargement was 
noted until last May, seven months ago, when a nodule began to 
develop on the right side of the neck about two inches below the 
mastoid process. This gradually increased in size until two months 
ago, when it seemed to diminish a little. In July another nodule 
appeared under the skin near the umbilicus. ‘The tumor on the neck 
caused pain and stiffness until it stopped growing. About this time, 
because of his general debility and anemic appearance, he was ad- 
vised to take a trip to California. About September Ist nodules 
began to appear on the chest and a few on the abdomen. None of 
them gave any pain and moved freely under the skin. Nodules then 
appeared on the right arm and in the right axilla. ‘Those in the 
axilla gave pain, with a feeling of contraction. Later the growths 
appeared on the left arm, About October 15th slight swelling of 
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the abdomen was for the first time noted, which has gradually in- 
creased. Complains of pain across the shoulders and chest, which 
keeps him from sleeping. There is no cough, but considerable 
dyspneea on slight exertion. 

Physical Examination. Emaciated and anemic. In the right 
posterior occipital region is a tumor about the size of a walnut, which 
is just beneath the scalp, very slightly movable on the skull, and of 
almost bony hardness. ‘This is probably the primary growth which 
was first noticed three years ago. Numerous smaller nodules may 
be felt in or under the scalp. On the right side of the neck, rather 
toward the posterior aspect, is a firm, nodular tumor, three and five- 
tenths inches long by three inches in the anteroposterior diameter. 
About the periphery are numerous smaller nodules. The large 
tumor is quite firmly fixed, though it is not absolutely so, the smaller 
ones being freely movable. ‘There are nodules in the left postcervical 
region; there is a small nodule situated over the inner third of each 
clavicle. Numerous small nodules are seen upon the anterior aspect 
of the right arm, one upon the right forearm. The right epitrochlear 
gland is slightly enlarged. There are numerous small nodules ex- 
tending from the right axilla down to the ilium; also in the right 
interscapular, right lumbar, and sacral areas posteriorly and on the 
right side of the chest anteriorly. One tumor, larger than the rest, 
about half an inch in diameter, two inches to the right of the umbil- 
icus. One situated about midway between the umbilicus and ensi- 
form cartilage, about a quarter of an inch in diameter, is red, and is 
said to discharge pus from time to time. ‘This is the only tumor 
which seems to be attached to the skin, all the others apparently 
growing from the deep fascia, being alike freely movable upon the 
muscles and under the skin. Growths are also seen in and about the 
left axilla, upon the left arm, left side of the chest and back, but are 
not so numerous as upon the right side. A few nodules are upon the 
right thigh and in the right inguinal region. 

The growths vary in size from a shot to a large marble, except the 
primary growth on the head and the first secondary on the neck; 
some are plate-like, others round. ‘They are firm, elastic, and not 
painful. ‘There is no discoloration of the skin, except over the one 
situated on the abdomen, near the umbilicus, which has broken 
down. 

The pulse is weak and compressible. No abnormality is to be 
discovered in the heart or lungs; the liver and spleen cannot be satis- 
factorily examined because of a large ascitic collection. (These 
organs were found at the autopsy not to be enlarged.) 

Between the date of the first examination and that of the patient’s 
death numerous hard masses, about the size of a fist, were detected 
in the abdominal cavity. They seemed to be quite freely movable 
in the ascitic fluid and were proven at the autopsy to be sarcomatous 
masses in the omentum. 
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The patient said that the nodules first appeared about the size of a 
pinhead and gradually increased without pain, except when they 
were subjected to pressure against a bony surface. 

One of the smaller growths was removed on December 11th. It 
was encapsulated. The following is the report by Dr. J. B. Nichols: 

Alveolar, large, round-celled sarcoma. Areas of beginning necrosis 
scattered irregularly throughout. Blood examination showed 3,710,- 
000 reds, 6300 whites, hemoglobin 65 per cent.; no abnormality in 
size or shape of red cells. A differential count of the white cells 
showed: small mononuclears, 13.8 per cent.; large mononuclears 
and transitional, 8 per cent.; polynuclear neutrophiles, 78 per cent. ; 
eosinophiles, 0.4 per cent.; mast-cells, 0.8 per cent. 

The urine showed no abnormality, except a rather high specific 
gravity. 

Examination of the stomach contents after an Ewald test break- 
fast showed: total acidity, 31; acidity due to HCl, 11; free HCl, 
0.04 per cent.; lactic acid, 0; pepsin deficient, etc. 

The most distressing symptoms were due to the rapid and per- 
sistent accumulation of ascitic fluid. For twenty-four to forty-eight 
hours after a tapping there would be comparative comfort, only to 
be followed by intrathoracic pain, nausea, vomiting, dyspneea, etc., 
as the fluid accumulated. The temperature was irregular, ranging 
from subnormal to 100° F.; the pulse and respirations were never 
frequent. 

Death occurred on January 29, 1903, about three years after the 
appearance of the primary growth beneath the scalp, and about nine 
months after the appearance of the first secondary growth, which 
was on the right side of the neck, and about four months after general 
subcutaneous involvement. 

Necropsy. Multiple, hard, subcutaneous nodules (for size and sit- 
uation see case history). Emaciation extreme. Heart: weight, 265 
grams; small; fat diminished, muscle dark red. Myocardium of 
every chamber contains deeply pigmented nodules situated subendo- 
and subpericardially and intramurally, varying in size from a pea to 
a hazelnut. Valves normal, coronaries patulous, aorta slightly athe- 
romatous. Pericardium contains a few cubic centimetres of straw- 
colored fluid. Lymph glands frequently sarcomatous. Spleen: weight, 
171 grams. One nodule at the hilum, two of larger size deep in the 
splenic substance. Right lung: weight, 285.grams. Moderately pig- 
mented; a small, caseous, firmly encapsulated area in the apex; inter- 
lobular adhesions; two subpleural sarcomata over middle lobe; a few 
small sarcomata in the lower lobe, one large tumor at the root. Left 
lung: weight, 250 grams. A few nodules in the lower lobe, otherwise 
negative. Stomach: mucosa congested. Small intestine: sarcom- 
atous nodules generally distributed over serous coat. Large in- 
testine: a large nodule situated at the ileoceecal valve. Subperitoneal 
sarcomata everywhere; a nodular mass at the splenic flexure. 
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Peritoneum: moderate amount of straw-colored fluid. The omentum 
solid, firm, dark red; a mass of sarcomatous nodules 4.7 cm. at the 
thickest portion. Liver: weight, 1550 grams; two small nodules on 
the peritoneal aspect of right lobe; in the substance of the lobe are 
four nodules. Kidneys: the only point worthy of note is the differ- 
ence in size and weight of these organs; the right weighs 170 grams, 
the left 57 grams. 

Unfortunately, there could be no examination of the brain or cord. 

‘Treatment consisted of hypodermic injections of Fowler’s solution 
twice daily, beginning with three drops. ‘The X-ray was also tried, 
but neither had any beneficial effect, though there was an increase in 
the number of red cells and in the hemoglobin until a short time 
before his death. ‘The subcutaneous nodules continued to appear, 
and the internal growths increased in size. That the primary 
growth was that of the right occipital region I see no reason to 
doubt, and whether or not its prompt and complete removal would 
have changed the outcome is the important question. 

CaseE II.—A. S., male, white, aged twenty-eight years, brakeman, 
was admitted to the University Hospital July 7, 1903 (on the service 
of Dr. W. P. Carr, by whose courtesy I have been allowed to observe 
and report the course of the disease). One grandfather died of tuber- 
culosis, otherwise the family history is good. He was a healthy child; 
had measles at three and typhoid fever at twelve, from which he 
made good recoveries. Uses tobacco freely and drinks a great deal 
of coffee, but no alcohol. He has had no venereal disease. Went to 
school until he was sixteen and since has worked. Has always been 
strong and healthy until the beginning of the present illness. Last 
February he began to feel languid and at about the same time noticed 
for the first time a nodule behind the left ear on the mastoid process. 
The growth increased in size and was removed in the middle of 
April. 

Two other nodules had already appeared on the chest when the 
growth over the mastoid was removed, and these were rapidly fol- 
lowed by others. On June 2d one of the nodules was excised for 
diagnostic purposes. It was found to be a large round-celled sar- 
coma, the picture being very similar to that in the previous case. On 
July 8th Dr. Carr removed the recurrent growth, which had extended 
well down on the lateral aspect of the neck, had broken down, and 
was giving considerable trouble. At the same time he removed a 
number of the subcutaneous growths from the chest and upper 
abdomen. 

July 21st the red cells numbered 4,312,000, whites 18,000; the 
hemoglobin was 60 per cent. A differential count showed: large 
mononuclears, 11 per cent.; small mononuclears, 5 per cent. ; polynu- 
clears, 72 per cent.; eosinophiles, 11.5 per cent.; myelocytes, 0.5 
per cent. I am unable to account for the eosinophilia. The urine 
was negative. 
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Symptoms. ‘The chief trouble from the beginning in February was 
weakness. There was abnormal pain and occasional nausea and 
vomiting. 

Physical examination July 28th showed marked paleness and 
emaciation. Over the chest, back, and abdomen were numerous 
nodules, varying in size from a shot to a small marble. There was 
no discoloration of the skin over these nodes, which were not painful 
to the touch, except those which had been subjected to the X-ray. 
They were freely movable, being for the most part subcutaneous, 
moving on the muscle and under the skin. Some, however, were 
attached to the skin. There were a few growths on the arms, thighs, 
and legs. ‘The heart was in its normal position, but there was a sys- 
tolic murmur, heard with greatest intensity at the apex and trans- 
mitted into the axilla. The lungs were apparently normal, though 
there was an area of dulness at the base of the right lung, which may 
have been due to an upward enlargement of the liver. The latter 
organ extended two inches below the costal border. A large, hard 
mass, the size of the double fist, was felt in the median line of the 
abdomen, just above the pubes. Between this and the umbilicus 
another smaller mass was felt. Neither was painful. The spleen 
could not be felt. As to which was the primary growth, it may be 
said that the one over the mastoid was first noticed, but the abdom- 
inal pain began at about the same time, and the abdominal mass was 
of large size. The small nodules continued to multiply, and the 
patient left the hospital in September, and has since died. His illness 
lasted about seven months from the appearance of the> primary 
growth. 

The X-ray was also used in this case without curative effect. 

J. Sabrazés and L. Muratet* report a case, in a man aged sixty-six 
years, of very general involvement, which was fatal in eight months. 
The previous history showed nothing worthy of note. Following a 
supposed attack of grip, there appeared a small growth below the 
right clavicle, which was rapidly followed by a multiplicity of tumors 
over the body. At the same time tumors developed in the abdominal 
cavity. The growths under the skin varied in size from a shot to large 
nodules, raising the skin, and readily made out by palpation. The 
principal parts involved were the trunk, upper portion of the arms, 
and face, while the forearms, legs, and feet were free. Death occurred 
after eight months, during which time the tumors continued to in- 
crease. The autopsy showed the growths to have developed in the 
subcutaneous connective tissue. The skin was movable over them. 
There were also tumors on the long bones of the upper extremities or 
adherent to the periosteum, in the kidneys, and in the pericardium 
and myocardium. ‘The blood count showed only 8060 leukocytes. 


Levi’ reports a case of melanotic sarcoma in a man aged fifty 


! Arch, de méd. expér. et d’anat. path., 1902, vol. xiy. 
2 Bull, soc. anat. de Paris, 1899, Ixxiy. 
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years. The primary growth was situated on the inner surface of the 
fourth toe on the left foot. It was first noticed when about the size 
of a pea. As the man was a baker and went without his shoes a 
great part of the time, it was thought that some traumatism was 
probably the cause. ‘The disease, which had begun six months pre- 
viously, extended rapidly to the neighboring toes, thence to the groin, 
where a hard tumor, the size of a fist, formed. The primary growth 
broke down and ulcerated. Small black nodules like the primary one 
appeared on the leg and in the popliteal space. During the later 
stages small melanotic subcutaneous nodules appeared on the outer 
surface of the right thigh, the edge of the right upper eyelid, the scalp, 
etc. Signs of pulmonary involvement then were noted, and a vague 
delirium, with prostration, preceded death. 

Autopsy showed melanotic nodules involving the subcutaneous 
cellular tissue. Numerous sarcomatous nodules, both melanotic and 
non-melanotic, were found in the lungs, kidneys, and brain. 

J. H. Musser’ reports an interesting and frequently quoted case 
of universal melanotic sarcoma in an old woman, who, on January 
19, 1878, had had the right eye removed for supposed glaucoma 
(probably sarcoma). She was readmitted in September, 1887, with 
a small tumor on the left side of the neck, which was painless, slightly 
elastic, about the size of a walnut, adherent to the skin, the surface 
of which was bright red and puckered. One week later another 
tumor was found on the right arm, it was subcutaneous, not so red 
or as prominent as the former. Other tumors rapidly developed, 
most of them on the trunk and upper extremities, a few on the thighs. 
They were more abundant on the right half of the body. A great 
number were movable under the skin, some adherent to it, and pre- 
sented a reddish hue. They were abundant in the scalp. She died 
March 4, 1888, about six or seven months after the appearance of 
the tumor on the neck. 

The autopsy showed involvement of nearly all the internal organs, 
including the heart, lungs, liver, adrenals, ovaries, uterus, etc. There 
was no examination of the brain or cord. 

D. Grant? gives a partial report of the following interesting case: 
A man, aged twenty-seven years, gave a history of having had a 
black mole on the deltoid of his right arm since birth. Three years 
previously it had been wounded by the horn of a sheep, but soon 
healed; some time afterward it was hurt again, and then spread to 
the size of a finger-tip. Eighteen months after receiving the first 
injury it was bruised again, and this time did not heal readily. A 
few additional small patches appeared in close proximity. ‘The 
whole area was then excised. This was the end of June, 1896. In 
November a lump appeared in the right axilla, which was excised, 
but since a large number of growths in the skin have appeared over 


! Philadelphia Hospital Reports, 1893. 
2 Intercolonial Medical Journal, Melbourne, Australia, 1897, ii. 
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the trunk, both front and back. The general health was excellent, but 
the condition was considered so grave that he was sent to the Pasteur 
Institute to receive the Coley treatment. This is a striking example 
of the serious results which may follow injuries to congenital moles 

Charles F. Withington’ reports, among others, a case of multiple 
sarcoma, in which the primary growth had existed twenty or thirty 
years without giving any signs of malignancy. It occurred in a man 
aged seventy years, of good personal and family history. Six months 
before admission he noticed a number of small black tumors on the 
surface of the body, which had increased since then. About the same 
time he began to lose weight and strength. It was then learned that 
he had had for twenty or thirty years a tumor on the posterior aspect 
of his shoulder, non-pigmented and painless. Death occurred only 
six or seven months after the secondary tumors appeared. Autopsy 
showed extensive metastasis in the brain and internal organs, espe- 
cially the heart. 

F. C. Shattuck’ reports a wonderfully rapid case, in which death 
occurred in less than four weeks after the appearance of the subcu- 
taneous nodules. ‘There was extensive involvement of the internal 
organs. The primary growth was thought to have been in the dorsal 
vertebre. 

ErroLogy. Concerning the cause of sarcoma, whether single or 
multiple, practically nothing is known. It may follow an injury or 
may take its origin from old scar-tissue, or there may be no discover- 
able cause. The parent tumor in the variety of multiple sarcoma 
now under consideration is not infrequently a pigmented mole, 
which suddenly takes on the characteristics of a malignant growth. 
The usual cause for this change is an injury accidentally sustained 
or friction from the clothing. It may be as well to state here that it 
has been shown by several authorities, notably Chambard, J. Hutch- 
inson (Jr.), Unna, and Gilchrist (Crocker), that, all melanotic growths 
are not sarcomata, and Unna states that all growths with metastasis 
which start: from pigmented moles are really melanotic carcinomata 
rather than sarcomata. The clinical behavior, however, is the same. 

Concerning the pathology, I shall say nothing. 

SYMPTOMATOLOGY. ‘The symptoms are not distinctive. Besides 
wasting, there are likely to be those which arise from the presence of 
tumors, such as pain, ascites, etc. 

The blood, so far as I know, shows nothing except the conditions 
found in any severe secondary anemia. My case (II.) had a leuko- 
cytosis of 18,000, but at the time the examination was made there 
was a suppurating wound. 

Draenosis. In a fully developed case, with more or less widely 
scattered subcutaneous nodules, the diagnosis is simple, especially 
after once having had one’s attention called to the condition. In the 


' Medical and Surgical Reports, Boston City Hospital, 1897. 
2 Boston Medical and Surgical Journal, 1894. 


| | 
| 
| 
| 
| 
| 
| 


430 CLAYTOR: MULTIPLE SARCOMA, 


early stages, however, when, as is often the case, there appears an 
irregularly nodular bunch on the side of the neck, with, perhaps, a few 
small nodules in the neighboring lymphatic areas, there are several 
possibilities which suggest themselves, namely, leukeemia, pseudoleu- 
keemia, lymphosarcoma, tuberculosis, or syphilis. The fact that all 
of these conditions involve the lymphatic glands, and hence are found 
in lymphatic areas only, is of diagnostic importance, for the sar- 
comatous growths are not confined to these localities. In fact, they 
are usually in greatest abundance on the outer surfaces of the arms, 
on the chest, etc., localities where lymphatic glands are not found. 
Lymphatic leukemia may be excluded by a blood examination, the 
other possibilities only after observation of the case for a longer or 
shorter time, depending on the rapidity of the appearance of metas- 
tatic growths. ‘The most satisfactory method is to remove one of the 
smaller nodules for microscopic examination. ‘This very simple pro- 
cedure is, however, not without danger, since operations upon sar- 
comata are often followed by rapid and more malignant recurrence. 
If the skin has been involved the growth is almost sure to recur at 
the original site, but if subcutaneous the danger is much less. 

TREATMENT. ‘The rational course would seem to be that of 
prompt and complete removal of all suspicious growths, especially if 
they show the slightest signs of activity. It is a fact, however, that 
in many of these cases the extirpation of the primary growth is so 
quickly followed by an outburst of secondary tumors that we are 
forced to ask ourselves if the operation did not act as a stimulant to 
a more or less quiescent condition, and in that way only hasten the 
inevitable result. The question of operation, then, is one which 
requires careful consideration. 

So far as drugs are concerned, arsenic is the only remedy which 
has proven of any value. Kébner’s' case is frequently referred to as 
an example. He gaye Fowler’s solution hypodermically, at first 
from 2} to 4 drops daily, diluted with an equal volume of water, to 
an eight-year-old girl, who suffered from multiple sareoma. ‘The 
treatment was begun September 12, 1881, and was continued with 
increasing doses (up to 9 drops) until January 5, 1882. The nodules 
decreased greatly in number and size and the enlargement of the 
liver and spleen decreased. The treatment was continued until 
March, 1882, and in January, 1883, the condition was much im- 
proved; the body weight had increased; there were only a few nodules 
in the skin, and these were much less pigmented. 

Sherwell’s’ case showed improvement, but the patient was unable 
to continue the use of the arsenic, and died. 

Other cases of great improvement or of apparent cure have been 
reported from time to time from the use of arsenic, but the outlook 
under any circumstances is very dark. 


1 Berliner klin. Wochensch., 1883. 
*? THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, Vol. civ. 
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TUBERCULOUS STRICTURE OF THE ASCENDING 
COLON, WITH SUDDEN TOTAL OBSTRUCTION OF 
THE BOWEL; PERFORATION OF THE INTES- 
TINE; REMOVAL OF THE CCUM AND 
HALF THE ASCENDING COLON; 
RECOVERY. 


By Txsomas S. Cutten, M.B., 


ASSOCIATE PROFESSOR OF GYNECOLOGY, JOHNS HOPKINS UNIVERSITY, BALTIMORE, MD. 


Tue careful and exhaustive articles bearing on lesions of this 
character that have already appeared render it superfluous for me 
to enter into a detailed consideration of the subject. Before describ- 
ing the present case, therefore, I shall merely enumerate briefly the 
salient pathological and clinical features of the disease. ‘Those 
wishing to study the subject fully are referred to the interesting 
articles of Henri Hartmann and Pilliet,’ and Reclus? in the French; 
of Hofmeister Adolf Hartmann,‘ and Gross,> in the German, and 
of Lartigau,° in this country. Hofmeister has tabulated all the cases 
he could find in the literature, and his consideration of the subject 
is most thorough, while Baumgarten, through his students, Hart- 
mann and Gross, has contributed not a little to the pathological 
aspect of this disease. ‘The works of Lartigau and Hofmeister should 
be carefully read by all particularly interested in this class of cases. 

Tuberculous ulceration of the intestine is relatively frequent, as 
evidenced by the findings at autopsy, but stricture of the lumen of 
the bowel following as a result of this condition is somewhat rare. 
Hofmeister says that Eisenhardt, in 1000 autopsies on tuberculous 
patients, found intestinal lesions 566 times. In only 9, however, 
was there a more or less definite stricture of the bowel. 

Tuberculous strictures of the bowel are usually single and situated 
at the ileocecal valve. The cecum is converted into a sausage- 
shaped mass, which is adherent, as a rule, posteriorly and occasion- 
ally laterally. The omentum, although at times adherent to the 
growth, is not as prone to engraft itself on the tumor as in cases in 
which appendicitis exists. ‘The outer surface, while relatively 
smooth, may be studded by a few tubercles. At one point the gut 
shows a constriction, and usually around this the adipose tissue 
is very dense. Where the ceecum is cut into the mucosa frequently 
shows considerable alteration. It is sometimes studded with irreg- 


1 Note sur une variété de typhlite tuberculeuse simulant les cancers de la région, Bull. de la 
Soc. anat. de Paris, 1891, vol. lxvi. p, 471. 

2 Typhlite et appendicite tuberculeuses, Cliniques Chirurgicales de la Piti¢, 1894, p. 317. 

% Ueber multiple Darmstenosen tuberkulisen Ursprungs, Beitriige zur klinischen Chirurgie, 
1896, Bd. xvii. 8. 577. 
4 Ein Fall von tuberkuliser Darmstenose, Inaug. Diss., Tiibingen, 1897. 
5 Ueber Stricturirende Darmtuberkulose, Inaug. Diss,, Tiibingen, 1901. 
6 Journal of Experimental Medicine, 1901, vol. vi. p. 28. 


| 


432 CULLEN: TUBERCULOUS STRICTURE OF ASCENDING COLON. 


ular or serpiginous tuberculous ulcers, while the intervening mucous 
membrane is the seat of a chronic inflammatory process. At the 
point of stricture the lumen of the gut is so narrow that the tip of 
the finger can hardly be introduced. In some cases so small is the 
calibre of the bowel that a sound is passed with difficulty, and in 
our case a small bird-shot was sufficient to completely occlude the 
canal. ‘The degree of alteration in the cecum varies with the indi- 
vidual case, and it is only necessary for the reader to picture the 
tuberculous process advancing until the cecum becomes matted 
and densely adherent to all the neighboring structures, and, in rare 
instances, the process gradually involves the abdominal wall until 
finally there is a fistulous opening on the surface. Even in the early 
stages the mesenteric glands are enlarged and already involved in 
the tuberculous process, and where the cecal invasion is apparently 
in its incipiency there may be caseation of these glands. 

Tuberculous stenoses of the gut, when multiple, are almost in- 
variably situated in the ileum. Anywhere from one to twelve 
strictures have been noted in the same patient. In one case Hof- 
meister found twelve strictures scattered over a distance of about 
seven feet of gut. ‘The bowel between the strictures is frequently 
distended, and in rare cases has been known to reach 17 cm. in 
circumference. Lartigau draws especial attention to a group of these 
cases, in which, associated with the tuberculous process, there is a 
marked diffuse thickening of the bowel wall, which occasionally 
reaches 1 cm. or more in thickness. 

The appendix is usually adherent, but, except where the tuber- 
culosis of the ceecum is far advanced, shows no implication in the 
specific process. Our case proved no exception to the rule. Although 
bound down by adhesions, the appendix was otherwise normal. 

Histo.oaicaL Picrure. In sections from the cecum the edges 
of the ulcers may show tuberculous tissue, but, as a rule, epithelioid 
cells or typical tubercles are wanting, and nothing but granulation 
tissue can be made out. In the vicinity of the muscle, however, 
groups of epithelioid cells, and now and then tubercles, are seen. 
The peritoneal surface is usually free from tuberculous nodules 
until the disease is far advanced or unless the cecal lesion has been 
associated with tuberculous peritonitis. Sections from the stricture 
are composed entirely of connective tissue; sometimes with, at other 
times without areas even slightly suggestive of tuberculosis. The 
adipose tissue surrounding the gut at the point of stricture is much 
infiltrated with small round cells, rendering the fat exceedingly 
hard and firm. Sections from the lymph glands in the region of the 
cecum almost invariably yield typical tubercles. 

Naturally the tuberculosis gradually extends to the muscle and 
outer coats of the bowel. The farther away the process extends 
from the lumen of the bowel, the more characteristic will be the 
specific lesions, since the inflammatory changes produced by the 
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intestinal bacteria have less opportunity of masking the tubercles. 
The diffuse thickening or “‘chronic hyperplastic tuberculosis” of 
the intestine yields a very different picture to that of simple tuber- 
culosis,as has been clearly pointed out by Henri Hartmann, Lartigau, 
and others. In these cases the tuberculous process has been relegated 
entirely to the background, while the mucosa and muscle have been 
overrun with round cells. Intestinal bacteria have doubtless gained 
entrance to the walls through the tuberculous lesions and have con- 
tinually kept up a chronic inflammation of the bowel wall so wide- 
spread in character that the tuberculosis is entirely overshadowed. 
At a few points, however, it will still be demonstrable, and can be 
detected with certainty in the mesenteric lymph glands. Even in 
the ceecal wall, when the typical lesions are totally wanting, tubercle 
bacilli can still be readily demonstrated. 

CurnicaL History. Patients presenting tuber¢ulosis of the 
ceecum are usually between twenty and thirty years of age. ‘The 
condition, however, may be found in the very young, and has been 
noted in persons fairly advanced in years. Quite commonly the 
patient has suffered from an old tuberculous process in the lungs or 
has a suspicious family history. In many of the cases which have 
come to autopsy healed lesions in the lungs have been demonstrated, 
while in a few instances there has been swelling of the cervical, 
axillary, or other lymph glands coincident with the cecal lesion. 
One of the first symptoms is constipation. After a time dull or sharp 
pain is felt in the appendiceal region. As the constriction develops 
there may be an intermittent diarrhoea, with the gradual narrowing 
of the bowel, and fulness may be noted over the cecum.- Where 
there is much infiltration of the intestinal wall the gut becomes very 
firm and feels like a sausage-shaped tumor. With thegradual growth 
of tuberculous tissue and narrowing of the bowel symptoms of ob- 
struction manifest themselves, as evidenced by abdominal distention, 
colicky pain, marked peristalsis, vomiting, and rapid loss in weight. 

But although these symptoms may be present, in some instances 
definite indications of the presence of the lesions may be entirely 
absent. In our case the patient felt well until the day before opera- 
tion, complaining only of slight discomfort near the appendix. 

Draenosis. With the increased attention paid to cecal tuber- 
culosis the possibilities of overlooking these lesions will be lessened. 
It was only a few days after our case was operated upon that Dr. 
Finney saw a patient giving symptoms sufficiently suggestive of a 
tuberculous lesion in the caecum to render such a diagnosis justifi- 
able. At operation the caecum was found to be the seat of a most 
extensive tuberculous ulceration. Fortunately, it was found possible 
to excise the whole of the diseased area. 

Given a tumor in the right iliac fossa of slow growth, a clinical 
history pointing to a previous pulmonary tuberculosis, and a com- 
parative absence of temperature, it is highly probable that tuber- 


434 CULLEN: TUBERCULOUS STRICTURE OF ASCENDING COLON. 


culosis is present. If a patient be fairly well advanced in years, of 
course, the possibility of a malignant growth must be considered. 
As pointed out by Hartmann, Lartigau, and other authorities, tuber- 
culosis of the cecum, especially of the hyperplastic form, has often 
been taken for sarcoma. ‘This has been due to the massive infiltra- 
tion with small round cells. But provided that we remember that 
they form a definite infiltration, instead of one or more large foci, 
and further, that the cells are uniform in size instead of being large 
and small and actively dividing, confusion is not likely to occur. 
The gross diagnosis between tuberculosis and carcinoma of the 
cecum may offer numerous difficulties, but on microscopic exam- 
ination no confusion can exist, as in the tuberculous process the 
epithelial elements play an entirely passive role or have disappeared. 
Moreover, the demonstration of the tubercle bacilli is generally easy. 
The diagnosis between cecal tuberculosis and appendicitis is 
usually dependent on the tuberculous history and the slow growth 
of the tumor, together with the absence of a temperature suggestive 
of a pus accumulation. Of course, in a case similar to the present 
one, a differential diagnosis would be absolutely impossible. 
TREATMENT. If tuberculosis of the caecum be diagnosed early 
operation is indicated. Resection of the entire diseased area is, of 
course, necessary for an absolute cure. Lateral anastomosis between 
the ileum and ascending colon is the ideal operation. If after resect- 
ing the diseased portion of the gut very little mobility be obtainable, 
in order to avoid tension an end-to-end anastomosis is the only 
alternative. Where there are numerous strictures scattered over 
an area of several feet of gut, the question arises as to whether the 
entire diseased area be excised or several anastomoses be made, 
removing only the diseased segments and leaving the intervening 
normal gut. If the span of gut involved by the tuberculous process 
be not over three or four feet, it is wiser to remove this portion in 
its entirety. In one of the cases reported between six and seven 
feet were removed, and the patient recovered. With the diseased 
cecum it is always necessary to carefully examine the glands of the 
mesentery, and if they be involved, they too should be excised. The 
results from resection have been very gratifying, Hofmeister in his 
table of 83 operative cases showing a recovery of 62 per cent. 
Tuberculous stricture of the ascending colon, with sudden total 
obstruction of the bowel; perforation of the intestine; removal of the 
cecum and half the ascending colon. Recovery.—The following is 
taken from my case-book, November 29, 1902: At 11 p.m. I saw, in 
consultation with Dr. Charles E. Simon, Miss K. G., aged twenty-four 
years. The day before she had indefinite pains in the region of the 
appendix. They were, however, not very severe and lasted but a 
short time. To-day she did her work as usual and prepared supper, 
but shortly afterward was taken with severe pain in the mght 
side and was forced to go to bed. At 9 p.m. Dr. Simon saw her. 
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There was marked rigidity of the right rectus over the appendiceal 
region. ‘There was little temperature. On examination of the blood 
Dr. Simon noted that all eosinophiles had disappeared and that there 
was an evident leukocytosis." When I saw her two hours later the 
rigidity of the right side had in part disappeared, probably as she 
was slightly under the influence of morphine. The general condi- 
tion was good; pulse full and regular. Nevertheless, I advised 
immediate operation. 

At 1.30 a.m. the abdomen was opened and a thin, watery pus 
immediately escaped from the peritoneal cavity, and the pelvis was 
found to be completely filled with pus. The intestinal loops, how- 
ever, on the whole, presented a fairly normal appearance. Here 
and there they were covered by a few flakes of fibrin. The appendix 
was easily recognized and was bound down by adhesions. It was 
tied off from tip to base. As the distal extremity appeared to be 
normal, we expected to find a perforation near the cecum, but on 
complete removal of the appendix it was found that, apart from 
adhesions, no alteration was present. After removing the pus from 
the abdomen a sponge was passed into the right renal pocket to 
see if any pus was there, and, to our surprise, some dark fluid 
escaped. ‘This was entirely different from that found in the pelvis. 
The abdominal incision was continued upward to the ribs, and we 
immediately saw a perforation, about 4 mm. in diameter, in the 
ascending colon. As there was a good deal of fluid escaping, I tem- 
porarily closed this fistulous opening with a purse-string suture. I 
then drew the ascending colon out and made a longitudinal incision, 
and on introducing the finger into the colon found total obstruction 
a short distance above the ileoceecal valve. The lower third of the 
ascending colon, the ceecum, and a small portion of the ileum were 
tied off and removed, together with some enlarged glands in the meso- 
colon. The ascending colon and ileum were then united by end-to- 
end anastomosis. Lateral union would have been preferable, but we 
had no choice, as the tissues would have been on too great a tension. 
A Connell suture was employed for two-thirds the circumference of 
the gut, the remaining third being turned in with rectangular mattress 
sutures. The entire line of suture was reinforced by running mat- 
tress sutures. The pelvis was carefully sponged out, the intestinal 
loops brought up into the abdomen, and the entire pelvis loosely 
packed with iodoform gauze.” 


1 Simon lays much stress on the frequent absence of eosinophiles where pus is accumulating, 
and thinks that this sign is of more practical value than the degree of leukocytosis. 

4 For several years, where the pelvis has been filled with free pus, I have made it a practice, 
after having wiped the pelvis and intestines off, to place the patient for a moment in the 
Trendelenburg posture. The pelvis has then been loosely but fully packed with gauze, the 
ends of which are brought out through the appendix incision. My object has been to prevent 
the intestinal loops from dropping down and becoming adherent or kinked in the pelvis. In 
my hands this procedure has yielded very gratifying results. The loops, although still liable 
to become adherent, are on a level and are not nearly so prone to become obstructed. 
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A gauze drain was also left at the site of the anastomosis. ‘The 
patient stood the operation well. Her pulse did not rise above 100. 


_ The outlook, however, was not particularly flattering, considering 


the fact that there was a commencing peritonitis and also consider- 
able cedema of the intestinal wall. Eight days after operation, on 
removing the last of the gauze, some fecal matter was found on the 
dressing. ‘The fistula gradually closed, and the patient made an 
excellent recovery. 

February 12,1904. ‘The patient has been at work for several 
months, performing general household duties without the slightest 
inconvenience. Her general condition is excellent. From her I 
learned that she had had typhoid (?) fever six years previously and 
was in bed for two weeks. For the last year she has had cramp-like 
pains throughout the abdomen two or three times a month, and 
recently the bowels have been more constipated than usual. She 
gives no history whatever of injury or bruising of the abdomen. 
For about a week before her admission to the hospital she had had 
intermittent abdominal pain. From the family history we were 
unable to get any data suggestive of hereditary tuberculosis. 

PaTHOLOGIcAL Report. (Gyneeological Pathological No. 6316.) 
The specimen consists of a small portion of the ileum, of the cecum, 
and of about one-half of the ascending colon. The mucosa of the 
ileum is unaltered, that of the caecum in most places is normal, but 
at a point directly opposite the ileoceecal valve is a perforation 5 mm. 
in diameter (Fig. 1). The walls of the perforation are rather smooth 
and the surrounding mucosa, over an area 1 cm. in diameter, is 
somewhat thickened. The ascending colon, about 5 cm. above the 
perforation, shows a marked constriction. At this point the lumen 
narrows down until it is not more than 2 mm. in diameter. Indeed, 
so small is it that a fine bird-shot would lodge and completely plug 
the canal at this point (Fig. 2). The intestinal wall at the point of 
constriction varies from 5 mm. to 8 mm. in thickness and is exceed- 
ingly firm in consistence. The constriction is 1 em. in length and 
the ascending colon above this point is unaltered. 

Histological Examination. 'The appendix, beyond showing a few 
adhesions on its outer surface, is normal. The cecum in the vicinity 
of the perforation has entirely lost its glandular elements, the speci- 
men consisting almost entirely of granulation tissue. ‘The under- 
lying muscle shows a varying amount of small round-celled infiltra- 
tion. This is especially abundant in the vicinity of the peritoneal 
covering. 

Along the margin of the perforation there is also much granula- 
tion tissue, and the underlying muscle is everywhere infiltrated 
by small round cells. The ulceration is evidently an old process, 
as nowhere is a very acute inflammatory reaction present. The 
walls of the stricture are, to a great extent, composed of fibrous 
tissue. Here and there we have some light areas somewhat sug- 
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gestive of tuberculosis. No giant cells are, however, demonstrable. 
Several mesenteric glands were removed with the intestine. Some 
of these reached 1.5 cm. in diameter. On histological examination 


Fig. 1. 


Perforation 


Tuberculosis of the cecum with perforation (natural size), Above is a cross-section of the 
ascending colon. Below and to the right the ileum. Ata point directly opposite the ileum 
is a perforation of the cecum, and just above the perforation the adipose tissue is thickened 
and there is a constriction of the gut. Ata are two enlarged and tuberculous lymph glands, 
For the interior view of the specimen, see Fig. 2. 
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these show typical tubercles, some sections of which contain four or 
five giant cells. The tuberculous process in the lymph glands has 
here and there advanced to caseation. 


Fic. 2. 


Tuberculous stricture of the ascending colon with perforation of the cecum. Directly oppo- 
site the ileoceecal valve is a small perforation with slightly ragged edges, A short distance 
above this point the intestinal walls grow thicker and then form an annular constriction. 
The lumen of the ascending colon at the stricture has been so narrowed that a small bird- 
shot, when introduced, lodged therein and completely plugged the gut. 


The following points merit attention in this case: 
1. The total absence of definite symptoms until a few hours before 
operation. 
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2. The presence of symptoms identical with those of acute appen- 
dicitis. 

3. Marked contraction of the stricture. 

4. The advisability of always exploring the right renal pocket in 
all cases in which there is free purulent fluid in the pelvis. 

As seen from the history, the patient had practically no symp- 
toms until about five hours before operation, and then there was 
moderate pain over the appendix, accompanied by rigidity of the 
right rectus. 

Examination of the blood showed a total absence of eosinophiles. 
The only way in which we can account for the lack of symptoms is 
that for some reason there occurred an acute contraction of the 
stricture, which, up to this time, had permitted the free passage of 
feces. The possible existence of such a condition supplies another 
indication for early operation whenever trouble exists in the appen- 
diceal region. Already peritonitis had developed, although the 
symptoms had existed for so short a time; and had we delayed 
until morning there would have been little chance of saving the 
patient. 

After having removed the appendix and wiped the pus from the 
pelvis, the abdominal cavity appeared normal, and I probably 
should not have explored the right renal pocket had I not been 
familiar with the renal work of Max Broedel, who has shown 
clearly that where there is a free accumulation of fluid in the region 
of the appendix that by gravity it will travel down into the right 
renal fossa. 

I should have preferred lateral anastomosis, but we were forced 
to make an end-to-end union on account of tension. 


A STUDY OF NORMAL AND PATHOLOGICAL CONDI- 
TIONS OF THE BURSZ OF THE NECK, WITH 
SPECIAL REFERENCE TO THE SUB- 

HYOID BURSA.* 


By S. ANDERSON, M.D., 


ASSISTANT TO THE CHAIR OF LARYNGOLOGY, DETROIT COLLEGE OF MEDICINE; LARYNGOLOGIST 
TO THE HARPER HOSPITAL POLYCLINIC, ETC., DETROIT, MICHIGAN. 


WE find on searching the literature of the older writers references 
to cystic tumors of the neck, some of them, no doubt, of bursal origin; 
but from the descriptions given it is impossible to know their exact 
nature. Commencing with Celsus, who mentions tumors of the neck, 


* Thesis presented to the Council of the American Laryngological, Rhinological, and 
Otological Society, April, 1903. 
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down to the latter half of the eighteenth century, we find occasional 
references to these conditions; but not until the beginning of the 
nineteenth century can we find any definite literature on the sub- 
ject. 

; Boyer,’ in his treatise published in 1831, describes cysts of the 
neck as follows: “There is sometimes found between the hyoid bone 
and the thyroid cartilage, upon the membrane uniting them and be- 
hind the thyroid muscle, an encysted tumor, containing a viscous, 
yellowish fluid.” He further states that they usually cause no trouble 
except that the deformity may be annoying, especially to women. 
While Boyer’s cysts are undoubtedly hygroma of the subhyoid bursa, 
he did not recognize them as such, nor did he seem to have any 
knowledge of the existence of a bursa normal to this region. Voil- 
lemier and Vidal appear to have had a vague knowledge of its exist- 
ence, but Malgaigne, in 1838; was the first to describe accurately 
this bursa. Verneuil,® in 1853, published a careful study of the 
bursee of the neck and their affections under the title “Recherches 
anatomiques pour servis a l’histoire des Kystes de la partie supé- 
rieure et médiene du cou.” In this monograph he gives the location 
of the different burs found in this region. The most complete study 
of the subject the writer has found is a thesis by Batut,*‘ published 
in 1886. 

Besides the above-mentioned, a few scattered articles in German, 
French, and English have been found, and an occasional brief 
reference in some of the more complete works of surgery. 

The fairly constant serous burse of the neck, according to Ver- 
neuil, are three in number: 1. Subcutaneous antethyroid, also called 
preethyroid. 2. Deep subhyoid (Boyer’s bursa). 3. The superficial 
or sushyoid. 

The subcutaneous antethyroid bursa, described by Beclard,> lies 
in the loose areolar tissue over the Adam’s apple. This bursa is not 
always present, and when existent it varies in size from a mere space 
to a well-defined sac easily demonstrated. It is difficult to differ- 
entiate any bursa in the loose tissue in women and children; in men 
it is usually present and tends in both sexes to grow larger as age 
advances. It develops as the result of friction between the subcu- 
taneous tissue and the prominence of the thyroid cartilage. 

The subhyoid bursa, described by Malgaigne, is the one more 
directly to be considered. It is situated between the hyoid bone and 
the thyrohyoid membrane. Superiorly, it is limited by the insertion 
of the thyrohyoid membrane to the lower lip of the upper border of 
the body of the hyoid bone; anteriorly, its wall is formed by the pos- 
terior surface of the hyoid bone at its upper portion and the cervical 
aponeurosis below; posteriorly, it is limited by the thyrohyoid mem- 
brane; inferiorly, it reaches to the upper portion of the thyroid car- 
tilage by an infundibuliform prolongation; laterally, it may extend 
under the thyrohyoid muscle, but its usual limit is the inner border of 
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the muscle. It is about 2 cm. long by 1 em. broad, and larger in men 
than in women and children. Verneuil found it rudimentary in a 
fetus, and constantly present in fifteen adult subjects. ‘The sub- 
hyoid bursa is rarely absent. Malgaigne describes it as a single sac, 
with two lateral prolongations, while the more accurate dissections 
of Verneuil show it to be a double bursa, with a partition in the 
median line. The latter observer explains the development of this 
double bursa as the result of friction between the upper border of 
the thyroid cartilage and the hyoid bone, and, because of the thyroid 
notch in the median line, less friction is experienced at this point, a 
fact which accounts for the median wall of connective tissue sepa- 
rating the two burs. There is sometimes a connection between 
the antethyroid bursa and the subhyoid bursa. 

The superficial or sushyoid bursa described by Verneuil lies be- 
tween the geniohyoid and the geniohyoglossal muscles. Besides the 
three above-mentioned bursz, which are fairly constant, others have 
been found and described by various observers. Among these may 
be mentioned a second bursa lying in the concavity of the hyoid bone, 
described by H. Luschka.® Fleichman described a bursa on the 
geniohyoglossi next to the frenum of the tongue as the bursa sub- 
lingualis. Rosenmiiller, quoted by Luschka,° described the bursa 
sternohyoidea between the sternohyoid muscle and the hyoid bone. 
Others have been described as the thyroidea lateralis (Gruber), 
stylohyoidea, cricothyrothyroidea (Calori), and thyrotrachealis 
(Calori). 

While considering the location and structure of this bursa, men- 
tion ought to be made of the remains of the thyreoglossal duct. ‘There 
is in the embryo (His)* a prolongation of the thyroid gland upward, 
forming a duct or tract. ‘This tract runs (Butlin)’ from the foramen 
ceecum at the base of the tongue downward in the raphé between 
the geniohyoglossi muscles to the hyoid bone. It is intimately con- 
nected with the body of the hyoid bone, with its periosteum, and with 
the subhyoid bursa behind. Below the mylohyoid muscle the tract 
can be traced from its close connection with the lower and posterior 
edge of the hyoid bone downward in front of the thyrohyoid ligament 
to the pyramidal lobe of the thyroid gland beneath the raphé uniting 
the sternohyoid muscles. ‘This tract may remain open in a portion 
of its extent, which accounts for the cysts of this duct. There is 
found frequently in its course small masses of thyroid gland tissue, 
which are known as the accessory or parathyroids. ‘This duct is 
lined by ciliated epithelium, and is in close relation with several 
bursee of the neck, especially the subhyoid bursa. 

The gross anatomy of the bursve of the neck has been studied by 
a number of observers, but there does not seem to have been any 
attention given to their histological structure. The writer has made 
a number of dissections of subhyoid burs, with the object, first, to 
confirm the work of other observers; and, second, to demonstrate the 
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histological structure of these sacs. Several dissections of embryos 
and children at term show the bursa in a very rudimentary state. 
On gross inspection all that is evident are the small spaces in the 
very loose areolar tissue lying between the body of the hyoid bone 
and the thyrohyoid membrane. Dissections from one subject, exam- 
ined histologically with a low power, revealed a fair-sized space in 
the loose areolar tissue. ‘There was no distinct limiting membrane 
lining the whole of the cavity, but in places with a high power there 
was a suggestion of such a limiting membrane lined by flattened endo- 
thelial cells. It would seem that in early life this bursa was nothing 
more than a mere space in the areolar tissue without a distinct lining 
membrane. ‘The bursa in adult subjects was regularly found larger 
in men than in women. It occupied considerable space in the loose 
tissue behind the hyoid bone. ‘The interior of the sac was smooth, 
and had the appearance of a serous lining. In some cases trabeculz 
could be seen running across the cavity. Histologically, no continu- 
ous lining could be demonstrated, but in places a limiting membrane 
lined by flattened cells was observed. ‘The lining membrane was 
much more distinct in the specimens taken from the children at 
term. In no instance were columnar ciliated cells found. 

The results obtained from this limited study are in harmony with 
what we should expect from our knowledge of subcutaneous bursze 
in general. Since these burse develop as the result of friction be- 
tween the adjacent parts, we should expect them to vary considerably 
in size and structure, and also to be more developed in advanced age. 
Schafer” says: “It must, however, be observed that among the sub- 
cutaneous bursz some are reckoned which do not always present 
the characters of true synovial sacs, but look more like mere recesses 
in the subcutaneous areolar tissue, larger and more defined than in 
the neighboring areolz, but still not bounded by an evident synovial 
membrane. ‘These may be looked upon as examples of less developed 
structure, forming a transition between the areolar tissue spaces and 
the perfect synovial cavities; indeed, it may happen that what is a 
well-developed synovial bursa in one subject is merely an enlarged 
areola in another. Many of the burse do not appear until after 
birth, and they are said to increase in number as age advances. ‘The 
synovial membranes are composed entirely of connective tissue with 
the usual cells and fibres of that tissue. There exist on the synovial 
membranes no complete lining, although patches of cells may, it is 
true, here and there be met with which present an epithelioid appear- 
ance.” 

No definite etiology of cysts of the subhyoid bursa has been found. 
It is thought that trivial traumatisms, so slight as to escape the 
memory, may be the cause. Tight collars, especially when the edges 
press at that point, may be the exciting factor. ‘The latter cause is 
the one given by a patient who consulted the writer. They are never 
congenital. 
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Symptoms. As a rule, these cysts cause but few subjective symp- 
toms. ‘The symptoms are proportionate to the size of the tumor, and 
are caused naturally by the mechanical presence of the growth. If 
the cyst is small no inconvenience is felt; the larger ones sometimes 
interfere with deglutition or respiration and give rise occasionally to 
a sense of stiffness of the muscles of deglutition. In rare instances 
cysts have attained such a size as to give rise to serious symptoms. 
One author claims that these swellings may be visible on the floor of 
the mouth, but it would seem that this was an error in diagnosis, as 
the thyrohyoid membrane, which limits the upper border of the 
bursa, is a firm resisting membrane. The cysts develop slowly and 
are not painful or tender to the touch. They vary in size from a 
slight swelling to a tumor the size of an orange. Usually they are 
the size of a hazelnut. They are found just below the hyoid bone, 
in the median or just to one side of the median line, and they are 
firmly attached to the underlying tissue. The tumor is usually glob- 
ular and tense; the skin over it freely movable, and shows no sign of 
inflammation. They are usually smooth, but in long-standing cases 
a roughened surface has been detected. Fluctuation may be present, 
depending on the size of the growth, the contents, and the possibility 
of fixing the tumor while the sign is being elicited. They are said to 
be more common in men. ‘The cases seen by the author were in 
females, but the sensitiveness of women to any deformity may ac- 
count for it apparently being more common in them. In the few 
cases reported where the cysts have attained a larger size, there are, 
in addition, pressure symptoms, which may give rise to interference 
with circulation in the neck, to dyspnoea, or to dysphagia. 

The clinical history of these cases varies. ‘They may remain for 
years, causing but little inconvenience and not increasing appreciably 
in size; they may disappear under treatment so simple that one feels 
that the treatment was not the cause of their disappearance. Such 
was the fact in one of the writer’s cases, although it has been claimed 
by some that they never disappear spontaneously. They may vary 
in size from month to month, as in one case now under observation. 
They may spontaneously open, or open as the result of local treat- 
ment, and leave a chronically discharging sinus. They may become 
infected and form an abscess. 

The differential diagnosis between the hygroma of the subhyoid 
bursa and other tumors of the neck ought not to be difficult in the 
majority of cases. It can be distinguished from a cold abscess by the 
absence of induration at the base and by the freedom from evidences 
of inflammation and constitutional symptoms. Its situation above 
the thyroid cartilage will easily differentiate it from ordinary enlarge- 
ment of the thyroid gland. An enlarged lymphatic gland would be 
unusual in the median line, although a single lymphatic gland has 
been demonstrated in this region. As a rule, enlarged glands are 
situated at the side of the neck, and are dependent upon tuberculosis, 
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syphilis, or some point of infection in the nose and throat. Aneu- 
rysms of the neck give rise to pulsating tumors, which easily distin- 
guishes them from cysts, although the possibility of the pulsation 
from a vessel transmitted through a tumor must be remembered. If 
the tumor can be moved toward the median line and drawn away 
from the vessel the pulsation will cease. If the possibility of lipoma 
must be eliminated, this can be done by an exploratory puncture. 
Sebaceous cysts are indolent, inflammatory swellings, with a black 
point at the summit of the swelling, and the integument is closely 
adherent. Cystic swellings of other burse must be differentiated by 
their situation. ‘The diagnosis between median branchial cysts, 
thyroglossal cysts, and cysts of the subhyoid bursa is more difficult, 
and much confusion exists. A study of the literature and reported 
cases of cysts in this region shows that a clear distinction between 
the various cysts has not been made. ‘The important diagnostic 
point is the histological structure of the sac. If the wall of the sac is 
lined by ciliated epithelium, the cyst is a branchial or thyroglossal 
duct cyst; if lined by flattened endothelium, it is of bursal origin. 
Such examination ought to be made in every case. Branchial cysts 
in this region have a pedicle adherent to the hyoid bone. 

The two cases seen by the writer were probably hygroma of the 
subhyoid bursa. It is to be regretted that no histological examina- 
tion of the wall of the sac could be made. ‘The diagnosis was made 
by the location, the character, and appearance of the swelling. 

CasE I.—Girl, aged twelve years. Family and personal history 
has no bearing on the case. Five or six months previous, before she 
came under observation, her mother noticed a lump on the child’s 
throat in the region of the hyoid bone. At first it was small, but it 
grew gradually larger. No history of traumatism or other etiological 
cause, was obtained. The tumor at no time gave rise to.any symp- 
toms referable to the interior of the throat, except, perhaps, a little 
stiffness on swallowing. The general health of the child was excel- 
lent. Examination showed a tumor about the size of a marble, which 
lay in the median line, on a level with or just below the body of the 
hyoid bone. ‘The tumor moved with the hyoid bone, but it did not 
seem to be attached to the body of this bone, as it could be moved 
independently of the bone. The growth was circumscribed, and to 
the touch was of a cystic nature. ‘The skin was not adherent, and 
there was no evidence of inflammation. The parents declined opera- 
tive treatment. About a year later the patient was seen, and the 
tumor was found to have completely disappeared. The father re- 
ported that the tumor had remained stationary for several months 
and then, without treatment, had gradually grown smaller. The 
possibility of this being a cyst of the thyroglossal duct or a parathy- 
roid, which developed about the time of puberty, cannot be excluded. 

Case II.—Woman, aged forty-three years. Referred to the writer 
by Dr. W. R. Parker. General health good. About five years before 
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consulting the writer she noticed a swelling just to the right of the 
median line of the neck, about on a level with the hyoid bone. There 
was no enlargement of the thyroid gland. The patient thinks the 
pressure of a high eollar may have caused the swelling. ‘There was 
observed no relation between the growth and her menstrual func- 
tion. Examination showed a cystic tumor about the size of a large 
marble, situated just below the hyoid bone, as if it came out from 
under the body of that bone. The skin was freely movable over the 
growth, and there was no induration at its base, nor signs of inflam- 
mation. ‘There were no constitutional symptoms, nor any subjective 
symptoms, except possibly a little stiffness on swallowing. As the 
patient did not wish any operative interference, she was advised to 
use tincture of iodine locally. ‘The tumor decreased in size and 
remained so for about a year, then increased again, and later again 
diminished. It has never entirely disappeared. She does not think 
the variation in size has been the result of treatment. 

A careful study of the literature on this subject shows that com- 
paratively few cases of undoubted bursal cysts have been reported, 
and in still fewer cases has a microscopic examination of the sac 
proven beyond doubt their bursal nature. Any attempt to tabulate 
the cases reported would be unprofitable, because so much uncer- 
tainty exists as to the exact nature of many of the cysts of the hyoid 
region. ‘These cysts are probably not so rare as the meagre number 
of cases reported would indicate. The following, cited by various 
writers, compose the bulk of cases found after careful search. It is 
evident that some of the cases are not of bursal origin. 

Three cases are quoted by Batut* 

Case I.—Male, aged twenty-three years, had a seromucous cyst 
of subhyoid bursa, about the size of a pigeon’s egg, situated a little 
to the right in the thyrohyoid region. It contained a viscid, stringy, 
serous fluid. It was unsuccessfully treated by an injection of tincture 
of iodine and alcohol, but was finally cured by a single injection of 
chloride of zinc. 

CasE II.—Male, aged twenty-four years; tumor, the size of a 
hazelnut, situated above the thyroid cartilage, in the median line of 
the neck. Various methods of treatment were used, but a chronic 
discharging fistula resulted. 

CasE III.—Male, aged twenty-nine years; tumor, the size of a 
walnut, situated to the right of the median line. The contents of sac 
was a mucous fluid, which contained no pus or epithelial cells. The 
tumor was completely extirpated, but later the patient died of cedema 
of the glottis. 

Dressel” describes at length a case in a girl aged eighteen years. 
Preceding the fistula there was a cystic tumor, the size of a hazelnut, 
above the thyroid cartilage. As a result of local applications the 
cyst opened and a chronic fistulous tract resulted. A study of the 
lining of the membrane of this tract proved that it was lined by 
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ciliated epithelium, and he rightly concluded that the case was a 
fistula following a cyst of the remains of the thyroglossal duct, and 
not a subhyoid bursa. ‘This author quotes thirteen cases gathered 
from various sources, but on studying their histories it is not easy 
to tell definitely the nature of the cysts. In none of the cases was 
the cyst wall examined microscopically. Cholesterin crystals were 
noted in the contents of the three cases. 

Dr. A. Friedlowsky” describes a case of cystic degeneration of the 
subhyoid bursa. It was more prominent posteriorly and pushed the 
epiglottis backward. It was a small, firm, round tumor, filled with a 
viscid, amber fluid. The walls were tolerably thick. It was found to 
be a degeneration of the subhyoid bursa. No microscopic examina- 
tion was made of the sac. 

Dr. R. F. Weir"* reports a case of the extirpation of the subhyoid 
bursa. It returned after being tapped and injected with iodine. He 
emptied the cyst with a trocar, injected melted paraffin, allowed it 
to solidify, and then dissected out the whole cyst. He speaks of the 
value of this method, which enables one to dissect out the entire cyst 
wall, and thus prevent a persistent fistula. 

In the London Lancet* a case is reported as a subhyoid dermoid 
cyst in a girl aged twelve years. The tumor was noticed for five or 
six years; it gradually increased in size, and it was situated in the 
median line. On opening the cyst it was found to pass backward 
and behind the hyoid bone. The contents consisted of oily matter 
and crystals of fatty acids. No microscopic examination of the sac 
was made, but it was described as resembling mucous membrane. 
The author assumed that it was lined by columnar, ciliated epithe- 
lium and that it was a dermoid. It is to be regretted that a micro- 
scopic examination of the wall of the sac could not have been made, 
as this may have been a case of a cyst of the subhyoid bursa. 

Ingalls reports a case, in a male aged thirty years, of a hemispher- 
ical growth, about one inch in diameter, situated just above the thy- 
roid cartilage, and causing no inconvenience. History of syphilis 
several months before. The growth was movable and slightly fluc- 
tuating. An exploring-needle proved it contained pus. The diag- 
nosis of a suppurating bursa was made, the fluid was withdrawn, 
and a 5 per cent. to 10 per cent. carbolic solution was injected. 
Result not given. 

Dr. Hamilton,"* in a paper on “Supralaryngeal Encysted Tumors 
of Bursal Origin,” reports ten cases. No examination of the walls 
reported. They contained a thin yellow serum. Dr. Elsberg, in 
the discussion of the above paper, reported three cases. He also 
referred to the dissections he made of the burse. He found the 
bursal space either with or without distinctly developed membra- 
nous walls. The cysts contained a watery serum, varying in con- 
sistency and color, more or less viscid, synovial or mucoid. They 
usually contained cholesterin crystals, a large quantity of albumin, 
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and the soluble salts of the blood. Besides the above-mentioned, 
cases have been reported by Malgaigne, Boyer, Rognette, Hyrtl, 
and others. 

It is the general experience that these cysts do not spontaneously 
disappear of their own accord, but, on the contrary, have a tendency 
to become inflamed and to open by ulceration. ‘This gives rise 
to a chronically discharging fistula, which may persist indefinitely, 
causing much annoyance to the patient. 

The different methods of treatment may be divided into: 

1. General and local absorbents. 

2. Simple incision and drainage. 

3. Drainage and the use of a local irritant to produce adhesive 
inflammation. 

4. Partial excision of the cyst wall. 

5. Complete extirpation. 

1. There is no reason to believe that the internal use of diuretics, 
iodides, mexcurials, or other absorbents have any beneficial effect in 
bursal affections. The local use of absorbents, irritants, or vesi- 
cants seldom does any good, although an occasional report favorable 
to their use can be found. In a case which the writer reported above 
the cyst disappeared entirely without treatment. No local applica- 
tion should be used that will cause inflammation or vesication, as a 
chronic fistula has followed too active local treatment. 

2. Simple incision with drainage is of no avail. If the incision 
closes, recurrence is the rule; if it remains open a chronic fistula is 
the result. 

3. Drainage of the sac and the use of local irritants to produce 
closure has been tried successfully in a number of cases, but failures 
are also reported. In some cases a chronic suppurating fistula, with 
all its annoyances, has resulted. The method is a familiar one in 
surgery and depends on the ability to obliterate the entire sac by 
adhesive inflammation. ‘The cause of the failure seems to be that 
the local irritant cannot be brought into contact with all parts of the 
sac or that a too strong application is followed by suppuration, which 
persists with the development of the fistula. When it is recalled that 
the sac normally extends up behind the hyoid bone, narrowing as it 
ascends, and is usually prolonged downward to an infundibuliform 
prolongation, we can understand why it is not easy to obliterate the 
whole sac. Incision and cauterization of the wall with nitrate of 
silver, chloride of zinc, or caustic potash, have been tried and good 
results reported. Solutions of iodine, carbolic acid, alcohol, chloride 
of zinc have been used as injections, with varying results. Panus 
cured a case by injecting a solution of chloride of zinc into the sac 
without evacuating it. This lessens the danger of severe inflamma- 
tory reaction. 

4. Partial extirpation of the cyst is unsatisfactory and not to be 
advised. 
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5. Complete extirpation of the cyst is by far the most satisfactory 
method of treatment, although in Boyer’s time he considered it im- 
possible. Difficulty has often been experienced in dissecting out the 
entire sac. Weir’s method is an excellent one. He injected the sac 
with melted paraffin, and allowed it to harden before attempting to 
dissect out the sac. This method allows the cyst to be shelled out 
entire. 

The writer wishes to acknowledge his indebtedness to E. H. Hay- 
ward, who prepared the histological sections at the Detroit Clinical 
Laboratory. 
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HAMOLYMPH NODES.' 


By Hueues Dayton, M.D., 


ALUMNI FELLOW IN PATHOLOGY, COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY. 


THE earliest mention of the occurrence of nodes macroscopically 
resembling the spleen was that of Leydig, in 1857, who described 
their occurrence along the abdominal aorta. Since 1875 the presence 
of lymph nodes of a red color or containing red blood cells has been 
noted by a number of observers, and various explanations have 
been offered to interpret these findings. 'o Warthin, of the Uni- 
versity of Michigan, we are indebted for the most systematic and 
extensive study of these structures, and in his recent articles are 
contained the most convincing proof of the existence of the so-called 
hemolymph node as an organ sui generis. 

It is not the purpose of the writer to review exhaustively the work 
of others in this field, or to describe in detail the histology of these 
nodes, but rather to present the results of a personal study of their 


1 A study from the Department of Pathology of the College of Physicians and Surgeons, 
Columbia University, New York. 
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individuality and functions. A summary of the work of others in 
this field had been prepared, but the literature has since been so 
satisfactorily abstracted by Warthin in his most recent publication 
that this and the complete bibliography are omitted. The histology 
is well presented in his other articles. 

These so-called hemolymph nodes have been found by various 
observers in man, monkey, ox, sheep, goat, horse, pig, dog, cat, 
weasel, ferret, stoat, rabbit, squirrel, rat, mouse, bat, water-vole, 
mole, fowl, and turkey. 

The structures denominated hemolymph nodes vary in size from 
that of a pinhead to that of a lymph node, though averaging 
smaller than the latter. ‘They are dark red, brown, or mottled red 
and white, usually smooth, soft, and elastic, but easily ruptured. 
Few or many bloodvessels surround or enter the nodes, in some 
cases at a hilum. Lymphatics are apparently absent in some cases. 
When ruptured the nodes resemble a blood clot. Each node 
possesses a_delicate capsule of connective tissue with some non- 
striated muscle fibre. Just within the capsule is a peripheral blood 
sinus from which irregular prolongations run throughout the node. 
Between the sinuses are cords of lymphoid tissue, and usually cell 
collections resembling lymph follicles toward the periphery of the 
node. In some cases the division into cortical and medullary 
portions is very indistinct, and the relative amount of lymphoid 
tissue is generally smaller than in a lymph node. The sinuses are 
traversed by an irregular reticulum, usually finer than that of a lymph 
node, this and the sinus walls apparently being lined with endo- 
thelium. Proliferation of the endothelium appears to furnish the 
large phagocytes lying in the sinuses and in some cases nearly 
filling them. An artery enters at and a vein emerges from the 
hilum. ‘The artery divides into branches which run in trabeculz 
extending from the capsule through the sinuses. ‘The finer branches 
sometimes appear to terminate in the sinuses; others break up 
into capillaries in the lymph cords, some of these capillaries appar- 
ently emptying into the sinuses. The sinuses terminate in veins 
which unite into one, emerging at the hilum. In some nodes small 
arteries enter at various points in the capsule, and in the transition 
forms afferent lymphatics may be seen entering the peripheral sinus. 
In some transition cases the blood and lymph sinuses seem to be 
separate systems; in others bloodvessels and lymphatics appear to 
mingle their contents in common sinuses. ‘The sinuses contain 
varying numbers of red cells, either free or in various stages of 
disintegration within the phagocytic cells already mentioned, and 
leukocytes. The characteristic feature is said to be the occurrence 
normally, in the sinuses of a node, of destruction of red cells which 
have been brought to the node by bloodvessels. 

The various interpretations which have been placed upon the 
presence of red blood cells within the sinuses of structures re- 
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sembling lymph nodes, or the occurrence of bodies macroscopically 
suggesting accessory spleens or red or mottled lymph nodes, are 
that they are: (1) neoplasms; (2) masses of newly formed splenic 
tissue; (3) lymph nodes engaged in the formation of new red cells; 
(4) lymph nodes whose sinuses contain blood as the result of con- 
gestion, hemorrhage, diapedesis, absorption of extravasated blood, 
etc.; (5) hemolymph nodes. 

The interpretation as neoplasms was advanced by but one 
observer, Mosler, who described the dark-red nodules found in 
the greater and lesser omenta of a splenectomized dog and termed 
them “hemorrhagic telangiectatic lymphomata.” Their micro- 
scopic structure was the same as that described by others as 
hemolymph nodes. ‘Tizzoni and others have interpreted them as 
newly formed splenic tissue, basing their view upon their occurrence 
in animals the spleens of which they had removed. ‘The investiga- 
tions of Morandi and Sisto, and of Warthin appear to have conclu- 
sively disproved the splenic nature of these nodules. The idea that 
the lymphoid nodules with sinuses containing red cells were structures 
engaged in the formation of red blood corpuscles has been supported 
by a number of the earlier observers, but recently by Retterer only. 
Some were led to this belief by finding in the sinuses large cells 
containing what appeared to be red blood cells, some of which they 
described as being extruded. These are now generally regarded as 
endothelial cells displaying phagocytic activity and ingesting the 
red cells. Retterer believes that lymph nodes produce blood plasma, 
leukocytes, and red cells, the last derived from lymphocytes by a 
hemoglobin change of the nucleus. The evidence of all other 
investigators appears to disprove this construction of the presence 
of red cells. ‘The view that the appearance of red cells in the 
sinuses is due to hyperemia, hemorrhage, diapedesis, or the absorp- 
tion of extravasated blood by normal lymph nodes has been advo- 
cated by several writers, of whom Saltykow is the most decided 
representative at present. His study of the subject has been careful 
and systematic. Examination of sixty autopsy cases has convinced 
him that the red nodes are merely lymph nodes whose sinuses , 
contain blood brought by lymph vessels from regions in which 
hemorrhage has occurred, or entering them by diapedesis from 
capillaries in the node, or by hemorrhage from them into the lymphoid 
tissue or sinuses, the presence of red cells in the sinuses exciting the 
endothelial cells of the latter to intense phagocytic activity. His 
reasons for assuming that the nodes are merely lymph nodes are: 
in a large proportion of the cases an extravasation of blood is found 
in the node itself or the surrounding cellular tissue; in many nodes 
the vasa efferentia and subcapsular sinus are the only or chief 
containers of red cells, giving the impression that they are filled 
from without; the red nodes are found in the situations of normal 
nodes, and all transition forms to the ordinary type exist. 
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The interpretation as organs sui generis, variously denominated 
hemolymph, hemal, and hemolytic nodes, dates from the time of 
Gibbes’ preliminary report in 1884. Since the present writer began 
his investigations the ground has been covered with remarkable 
unanimity by Morandi and Sisto, Weidenreich, Lewis, and Warthin, 
to whose articles he would refer those desiring the bibliography, 
review of the literature, and full description of the histology. They 
agree that the hemolymph nodes are a distinct set of organs whose 
functions are the production of leukocytes, and especially the de- 
struction of red cells and to a less degree of leukocytes. Morandi’ 
and Sisto give as their reasons for ascribing to these organs a hemo- 
lytic function the constant occurrence in their sinuses of cells con- 
taining red cells in various stages of disintegration, and the increase 
of those phagocytic cells after splenectomy, and still more after 
subsequent administration of hemolytic substances. The writers 
mentioned agree also that there is a complete series of transition 
forms from the structure of the spleen to that of an ordinary lymph 
node. Warthin regards them as a set of structures subject to 
variation, one form passing into another as the needs of the body 
require. He describes the formation of new hemolymph nodes as 
beginning with angiectatic dilatation of the capillaries of a fat lobule, 
the fat cells becoming enlarged, the capsule of the lobule thickened. 
Lymphocytes are infiltrated along the walls of the capillaries; fat 
cells are absorbed, and some are converted into reticular cells; pro- 
liferation of endothelium in the dilated capillaries divides them into 
blood sinuses. Continued lymphoid formation, development of 
sinuses, and absorption of fat complete the transition into a hemo- 
lymph node. Progressive hyperplasia of lymphoid tissue encroach- 
ing upon the sinuses may transform this or a previously existing 
hemolymph into a lymph node. 

In the writer’s own investigations hemolymph nodes have been 
observed and studied in the adult, infant, dog, cat, red deer, rabbit, 
and guinea-pig. Failure to discover them in the gray squirrel was 
probably due to incomplete examination of a single subject. 

In all. experimental cases the nodes were removed immediately 
after death and fixed in Orth’s or Zenker’s fluid, alcohol, or for- 
maldehyde solution. Celloidin was usually employed for em- 
bedding, occasionally paraffin. Hematoxylin and eosin were 
ordinarily used in staining. The experimental work was confined 
to the dog and rabbit, the normal condition of these animals being 
verified by autopsy and microscopic examination. 


I. Evidence in Favor of Other Interpretations than Organs 
Sui Generis. 


In support of the view that red cells in the sinuses are brought 
by afferent lymphatics from regions in which there is extravasation 
VOL. 127, No. 3.—MAROH, 1904. 30 
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of blood is the fact that in a number of cases in which the sinuses 
of nodes contained red cells large numbers were seen in surrounding 
lymph spaces. This is not at all conclusive, as similar collections 
of red cells were found in the lymph spaces surrounding nodes 
whose sinuses showed no characteristics of hemolymph nodes. In 
several cases nodes containing red cells were observed in which 
afferent lymphatics were filled more or less completely with red 
cells. In these the appearances of a hemolymph node were present, 
yet there was distinct proof that red cells were being brought by 
lymph vessels. An example is shown in the accompanying figure. 


Lymph node, showing red blood cells in sinuses and in afferent lymphatic. 


This is reproduced from a photomicrograph of an axillary node 
removed during an amputation of the breast for carcinoma. In 
this case there was obviously extravasation of blood in the region 
whose lymphatics were tributary to the node. Several other such 
instances were found. ‘The fact that in some instances red cells are 
brought to a node by afferent lymphatics does not prove that this 
is the invariable explanation of their presence. In a red deer ex- 
amined a few minutes after death, immediately following a wound 
with comminution of the pelvic bones and extensive laceration of 
the adjacent soft parts, large numbers of small dark-red nodes were 
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found in the prevertebral region of the abdomen and thorax and 
along the renal vessels. ‘The peripheral and central sinuses of these 
nodes contained many red cells but no evidence of recent or former 
phagocytosis, while in places where the sinuses were completely 
filled with red cells the adjacent lymphoid tissue was also so densely 
packed with red cells as to suggest a local hemorrhage. ‘The blood- 
vessels of the nodes were greatly congested. ‘There were no hemor- 
rhages in the neighboring tissues. While these nodes were so ex- 
tensively distributed as to suggest that local extravasation of blood 
could not have been responsible for their appearance, the complete 
absence of phagocytosis in all examined would suggest that the 
red cells had entered the sinuses only shortly before fixation of the 
tissues. The presence of hemorrhages in the lymphoid tissue would 
also favor the view that these were ordinary lymph nodes with 
recent hemorrhages into the lymphoid tissue and thence into the 
sinuses, caused probably by great disturbance of the circulatory 
system incident to the traumatism and shock. 

With a view to determining the possible influence of circulatory 
disturbances in producing appearances which might be described as 
hemolymph nodes, the following experiment was carried out: A 
rabbit was anesthetized with ether and the inferior vena cava ligated 
in two places, just above and below the left renal vein. The animal 
was found dead in the morning, about twenty hours later. Viscera 
normal, except great congestion of the left kidney and spleen. In 
contrast to the negative results obtained in previous examinations 
for nodes containing red cells in normal rabbits, red corpuscles were 
discovered in six of the nodes studied. 

That circulatory disturbances will not, however, always cause the 
presence of red cells in lymph nodes was demonstrated by two other 
experiments upon rabbits. In one, ether anesthesia, ligation of 
aorta, inferior vena cava, and right ureter en masse. Rabbit found 
dead next morning. Viscera normal, except congestion of kidney 
and desquamation of cells of its tubules. In spite of the intense 
circulatory disturbances, red cells were found in the sinuses of only 
three of eleven nodes, and of the positive specimens one showed 
hemorrhages into the lymphoid tissue and blood in adjacent lymph 
spaces. In another rabbit: ligation of the right femoral vessels 
after bleeding from the artery, under ether anesthesia, repeating 
this eighteen days later with the left femoral vessels, and killing a 
day later by severing the medulla. General aneemia; cheesy area 
surrounded by consolidation in lung; other viscera practically 
normal. Nodes from the immediate vicinity of the former and 
recent operations showed no red cells in their sinuses. In one 
mesenteric node they were found enclosed in phagocytes; in two 
others pigment masses were observed in such cells. 

Hzmolymph nodes were found in cases in which there was no 
hypereemia. 
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These observations would seem to show that circulatory disturb- 
ances may cause the pressure of red cells in sinuses of nodes, but are 
not sufficient to account for their appearance in most cases. 

That the presence of red cells in the sinuses may be caused by 
toxic substances within the body was shown by subcutaneous 
injection of ricin into a normal dog. In all of twenty-one nodes 
from the cervical, axillary, bronchial, retrosternal, gastric, mesen- 
teric, retroperitoneal, and pelvic regions many red cells were found 
in the sinuses and in adjacent lymph spaces, with marked con- 
gestion of bloodvessels. Similar results, with marked endothelial 
hyperplasia in the sinuses, were obtained by ricin injection into a 
rabbit. While these experiments demonstrate that a poison in the 
circulation may induce the presence of red cells in the sinuses of 
lymph nodes the toxic action was too severe to draw strict inferences 
in regard to the behavior of nodes under comparatively normal 
circumstances. 

In three dogs examined, into the peritoneal cavities of which 1 per 
cent. solution of zinc chloride had been injected for experimental pur- 
poses, the abdominal cavities were found post-mortem to contain 
bloody exudate. In one animal red cells were found in the sinuses of 
eleven out of fifteen mesenteric and prevertebral nodes; in a second 
dog, red cells in sinuses of six out of eight nodes from the anterior 
mediastinum; in the third, red cells or their remains free or in 
phagocytes in all but two of twenty-seven nodes from the pre- 
vertebral, renal, mesenteric and anterior mediastinal regions. In 
some cases the adjacent lymph spaces contained red cells. The 
red corpuscles in these nodes were evidently brought by afferent 
lymphatics, although none of the sections studied showed their 
entrance, since at various points in their circumference the periph- 
eral sinuses were closely packed with red cells, and communicating 
portions of the sinuses contained phagocytes filled with red cells 
and some red cells free, while toward the centre of the node phago- 
cytosis was just beginning, and since adjacent lymph spaces were 
filled with red cells. It is unlikely that all of the nodes containing 
red cells were hemolymph nodes. Probably many were iymph 
nodes whose endothelium was exerting phagocytic powers in 
response to stimulation by the toxic substance, zine chloride, or 
by some substance produced by its action, perhaps by damaged 
red cells from the peritoneal cavity. The occurrence of red cells 
in many of the nodes in these cases may, therefore, have been due 
to absorption of extravasated blood or to the presence of a toxic 
substance in the blood. That the presence of toxins does not 
necessarily cause phagocytic destruction of red cells in the sinuses 
was shown by negative findings in two rabbits. One of these had 
been injected with the toxin of the bacillus of rabbit septicemia 
(Lartigau); the other had been subjected to the influence of the 
toxin of tubercle bacilli. 
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To summarize: absorption of extravasated blood, circulatory dis- 
turbances, and toxic substances in the circulation may cause the 
appearance of red cells in the sinuses of lymph nodes, but there 
are many nodes in which this explanation is unsatisfactory. 


II. Evidence in Favor of Interpretation of “ Hamolymph Nodes” 
as Organs Sui Generis. 


1. Constant Occurrence. The constant occurrence of hemolymph 
nodes in the dog was shown by the following experiments: Four 
dogs were instantly killed by dividing the medulla, two of these 
subsequently being found to have microscopically normal viscera, 
two chronic diffuse nephritis and associated cardiac lesions; one 
by bleeding while chloroformed, viscera microscopically normal; 
one by chloroform alone; three by intravenous injections of staining 
fluid or pigment in suspension, viscera normal, except congestion. 
In each of three cases a number of hemolymph nodes were found. 
The occurrence of all stages of phagocytic destruction of red cells 
in the sinuses in normal animals killed without unnecessary trauma- 
tism, and the nodes of which were hardened within a few minutes 
after death, shows that this presence of red cells in the sinuses 
and this blood destruction were not the result of the manipu- 
lations or a pathological condition but evidence of the performance 
of a normal function of the nodes. In one guinea-pig killed by 
chloroform a hemolymph node was found, showing red cell destruc- 
tion by phagocytes. In two of three cats examined after killing 
with chloroform nodes were obtained, the sinuses of which contained 
red cells free and in phagocytes. Although red cells were found in 
lymph spaces in fat surrounding the nodes, there was no reason 
for attributing the presence of red cells in the sinuses to patho- 
logical conditions caused by killing with chloroform, or by rupture 
of bloodvessels while struggling, since some of these cells were 
already within phagocytes. In three normal rabbits, two with 
cholecystitis from bacterial injection, two injected with bacterial 
toxines, and one splenectomized and subsequently immunized to 
bullock’s blood, red cells were not found in the sinuses, though 
others have detected them in rabbits, but pigment masses were 
observed in some phagocytes in sinuses. In human subjects nodes 
containing red cells were discovered in such varied cases as infants 
dying from asphyxia neonatorum, gastroenteritis, status lymph- 
aticus, and cerebral hemorrhage after forceps delivery; adults, from 
pneumonia, pulmonary and laryngeal tuberculosis and splenic 
anemia. In a number of autopsy cases in which but few nodes were 
studied hemolymph nodes were not found. 

2. Intimate Association with Ordinary Lymph Nodes. 'The nodes 
whose sinuses contain red cells are often closely connected with 
ordinary lymph nodes. In one normal dog examined two nodes 
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were found so closely approximated as to be separated by only a 
few connective-tissue fibres, except at the point where blood and 
' lymph vessels were situated. The circulatory relations could not 
be exactly determined. One was a typical lymph node with fine 
reticulum and no red cells in its sinuses; the other possessed a 
coarser reticulum and its sinuses contained many red cells. ‘The 
two nodes were so closely connected that if the presence in the 
blood of some substance stimulating lymph nodes to accomplish the 
destruction of red blood cells was the cause of the one assuming 
the appearance described as that of a hemolymph node, it would 
seem certain that the same influence would have acted upon the 
other node. On the contrary, the general appearance of the two 
nodes was so different and the distribution of red cells in one so 
distinctly marked that it would appear there was a fundamental 
difference in their structure and circulatory connections. 

3. Circulatory Relations. The most direct evidence of the exist- 
ence of hemolyph nodes as organs sui generis would seem to be 
the demonstration of bloodvessels directly entering the sinuses, 
though it is possible that diapedesis may be responsible in some 
cases for the presence of red cells in them. In both dog and man 
I have been able to discover what appeared to be direct termination 
of a capillary in a sinus, but the possibility of artefacts in so delicate 
a tissue as a capillary wall or the lining of a sinus makes such 
ocular evidence unreliable. Many hemolymph nodes appear to be 
more vascular than lymph nodes. The interstitial injections which 
have been employed by others seem unreliable, as the needle may 
pass into either a lymph or a blood sinus, or both, so that both 
systems may be injected, rendering differentiation uncertain. ‘Two 
attempts to make a physiological injection of dogs through the 
femoral vein failed, one because the insoluble substance suspended 
caused embolism, the other because of the diffusibility of the 
material employed. In a third case insoluble Berlin blue suspended 
in normal salt solution warmed to body temperature was slowly 
injected into the proximal stump of a divided femoral vein of an 
anesthetized dog, while bleeding was permitted from the distal 
stump in order to prevent undue increase of blood pressure. After 
ten or fifteen minutes of such injection the animal died. The 
pericardial, thoracic, and abdominal cavities were at once injected 
with 5 per cent. formaldehyde solution to fix the tissue cells, and 
the body placed in cold storage for thirty-six hours. All organs 
normal. In twelve of twenty-five nodes examined red cells were 
discovered in the sinuses. In only three was the Berlin blue found 
in the sinuses with the red cells, but in these three at least the 
coincident presence in sinuses of the recently injected pigment, 
together with fresh red cells not in phagocytes, would strongly point 
to a direct communication between the circulatory system and the 
sinuses of the nodes. 
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4. Histological Differentiation. ‘The greater coarseness of the 
reticulum of hemolymph nodes as compared with that of lymph 
nodes has been confirmed by the present study, as has the lack of 
differentiation between cortical and medullary regions in typical 
hemolymph nodes. The frequent presence of mast cells and also 
of eosinophiles has been noted. The eosinophiles seem most frequent 
in hemolymph nodes and in lymph nodes in cases with extreme 
hemolysis such as splenic anemia. ‘This suggests an association 
between the eosinophilic granules and the destroyed red cells. 
Warthin’s statement that phagocytes containing red and white cells 
are found in all sinuses of hemolymph nodes, while in lymph nodes 
they are usually confined to the medullary portion, appears to be 
borne out. 

While having no positive evidence to present in favor of the 
belief that transformation of fat lobules into hemolymph or lymph 
nodes, or of the latter into each other, occurs, the writer has observed, 
in several instances, appearances which favor this view. 

5. Functions. No evidence of red cell formation could be found. 
.The chief function is obviously destruction of red blood cells; others 
are formation of leukocytes, their destruction by phagocytes, and 
probably formation of blood plasma. ‘They may also be concerned 
in the production of eosinophiles and of phagocytes for the general 
circulation. 

That destruction of red blood cells is an intermittently exercised 
function and often a purely local process, not due to hemolytic 
substances in the general circulation, is shown by the occurrence 
simultaneously in different nodes or in different parts of the same 
node of its various stages. ‘These stages are: red cells free in sinuses} 
apparently adherent to the periphery of the phagocytes; unchanged 
but contained in enlarged phagocytes; red cells disintegrating within 
phagocytes which are now stained more deeply red by eosin; 
red cells not seen, phagocytes deep reddish-yellow; phagocytes 
smaller, staining normally, containing granules or globules of 
brownish-yellow pigment; phagocytes of normal size, pigment free 
in sinuses. 

In a node physiologically injected with Berlin blue, for example, 
one portion of the sinuses contained red cells which had entered long 
enough before to have been nearly destroyed by phagocytes, while 
in another portion were fresh red cells which had entered with the 
injected pigment immediately before death. In explanation of this 
intermittent action it seems most logical to believe that in some 
cases the bloodvessels bringing the red cells become blocked 
temporarily by the mass of red cells and enlarged and proliferated 
phagocytes in the sinuses. Blood pressure in the node is probably 
an important factor. In other cases the intermittent action is 
difficult to explain, but it may be due in some to the presence of 
hemolytic substances in the blood plasma. These might cause 
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changes in either blood cells or vessel walls which would lead to 
diapedesis into the sinuses. 

Conciusions. Both histological and experimental evidence is 
strongly indicative of the existence of the hemolymph node as an 
organ sui generis. In the light of our present knowledge the chief 
practical point, however, is to recognize the capability for phago- 
cytic destruction of red blood cells which is possessed to a high 
degree by certain lymphoid structures, rather than to dwell upon 
the individuality of the hemolymph node. The occurrence of 
transition forms from the node containing blood sinuses only to that 
with sinuses containing lymph alone renders a strict classification 
impossible. For practical purposes Warthin’s grouping of all 
varieties under the heading of hemolymph nodes appears eminently 
satisfactory. 

To Dr. George C. Freeborn I am indebted for many valuable 
suggestions in connection with this investigation; to Dr. A. J. 
Lartigau for aid in the operative work, and to Dr. Edward Leaming 
for the accompanying photomicrograph. 
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SYPHILITIC AFFECTIONS OF THE SKIN AND OSSEOUS 
SYSTEM IN THE-NEWBORN. 


By W. Reynotps Wuson, M.D., 


OF PHILADELPHIA, 


SYPHILITIC infection may be transmitted in varying degrees of 
intensity. Its manifestations follow certain definite rules. Every 
newborn infant, the victim of transmitted syphilis, may not neces- 
sarily exhibit the taint; on the other hand, in the largest number of 
conceptions occurring in the earlier stages of syphilis transmissible 
from one or both parents, abortion or premature expulsion of the 
fetus is liable to result. 

The opportunity of infection occurs: 

1. In the presence of a coexistent infection in both parents. ‘This 
usually results in abortion (Baginsky), although Neumann has re- 
corded the birth of healthy infants under such conditions. 
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2. In the presence of infection of the male parent alone at the time 
of conception. In this case the infection is transmitted directly to 
the fetus, and is in reality the result of direct contagion. Although 
the pregnancy may not be interrupted, the infant mortality is 
great, the children succumbing in proportion to the primariness of 
the infection in the parent. 

3. In the presence, at the time of conception, of maternal infection 
alone. As in the case of paternal infection, the infant may escape 
transmission if the paternal disease has reached its tertiary form. 

4. In the presence of maternal infection during gestation. ‘The 
intensity of the infection in such instances depends upon the degree 
of postponement of the postconceptional infection in the mother. 

According to Fournier, syphilis in the newborn may present direct 
congenital manifestations or indirect evidences of infection. In the 
latter case it is spoken of as hereditary syphilis. The lesions in hered- 
itary syphilis may be either precocious or deferred as to the date of 
their appearance. 

Congenital syphilis in the newborn is marked by signs of an infec- 
tion the evolution of which has been completed in utero. Should the 
infant be born alive, it presents localized areas of separation of the 
epidermis in the form of blebs, accompanied by excoriation. The 
skin resembles the condition of maceration in stillborn infants. There . 
is also present retrograde bony development (imperfectly expanded 
thorax, craniotabes, etc.), enlargement of the liver and spleen. Such 
infants are usually premature. 

Hereditary syphilis in its precocious form affects especially the 
newborn infant. It is marked by snuffles, hoarse cry, pendulous 
abdomen, splenic and hepatic enlargement, and the characteristic 
syphilides. 

The subject of hereditary syphilis with deferred manifestations 
may present at the time of birth a perfectly healthy appearance. 
More frequently, however, the infants are emaciated, the skin being 
of a dull yellowish color and the face presenting a characteristic 
senile expression. 

Syphilis in the newborn may be considered in reference to the skin 
localization as follows: 

1. The pathognomonic form of eruption in early syphilis is that of 
a pemphigus (Gastou). The lesion may either exist as a congenital 
manifestation or may make its appearance at the end of the first 
week of life. The character of the eruption is twofold. It may 
appear, first, in the form of violet or reddish patches protruding 
slightly beyond the surface of the skin and surrounded by a zone of 
moderate hyperemia. The elevation of the surface affected is due 
to the displacement of the epidermis by the accumulation of a san- 
guinolent fluid, which may rapidly change in color to a greenish- 
yellow. The size of a fully-formed vesicle usually equals that of a 
small pea. The diameter, however, may reach 1 cm. or more in 
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extent. ‘I'he border may be circular or polygonal. Rupture of the 
bleb leaves an ulcerated, uneven base. Recovery takes place by 
the formation of a brownish crust, the neighboring skin remaining 
reddened and squamous. Secondly, the syphiloderm may begin as 
a pustular eruption the lesions of which proceed rapidly to maturation 
and take on a varioloform appearance. If the pustules coalesce, 
the resulting exfoliation may assume the character of a squamous 
dermatitis, producing a condition resembling ichthyosis. Syphilitic 
pemphigus usually attacks the palmar and plantar surfaces, especially 
in its vesicular form. The pustular form is found most frequently 
in the region of the buttocks and genitalia. It may, however, 
show no elective tendency as to location, appearing on any part of 
the body or face. 

Jacquet regards the pemphigus of hereditary syphilis in the new- 
born in the light of a developed form of a papulomacular syphilide, 
corresponding to that observed usually as a later manifestation. ‘The 
exuberance of the lesions resulting in the bleb-like development, 
according to his view, is due to the normal congestion of the skin and 
the delicacy of the epithelial layer in the newborn. 

2. A further manifestation often met with is the papuloerosive 
syphiloderm, which makes its appearance in the crevices of the skin, 
where moisture is apt to be present, as, for instance, in the genito- 
crural folds, the axilla, the region of the umbilicus, and the inter- 
digital spaces. The efflorescence occurs in the form of small papules 
of a yellowish-gray color and a diphtheritic surface, accompanied by 
a local erythema. This usually results in erosion, which attacks the 
summit of the papules and permits the escape of a thinnish exuda- 
tion. ‘The erosion extends peripherally rather than in depth. 

3. Probably the most frequently observed syphiloderm in heredi- 
tary syphilis is that of erythema. The rash begins very much as a 
simple erythema, attacking the region of the genitalia and nates. It, 
however, may not be confined to these points of election, as it fre- 
quently makes its appearance on the face, especially on the forehead 
and body. The eruption may even extend to the scalp. The erup- 
tion is apt to spread rapidly, showing a tendency to infiltration, and 
resulting in the development of small papules, which show, as the 
result of erosion, a moistened surface. The efflorescence remaining 
after the disappearance of the acute erythema presents a copper- 
colored, papular syphilide characteristic of secondary manifestations 
Frequently the papules are disposed at the verge of the anus and the 
commissure of the lips (Van Harlingen). ‘There may be active des- 
quamation resulting in the formation of thick, yellowish crusts, which, 
in separating, leave a moist, infiltrated base. Syphilitic erythema, 
when attacking the region of the umbilicus, very often results in an 
impetiginous rash, which terminates in local desquamation. Com- 
plicating the erythema, there is frequently observed a macular and 
squamous eruption of the palmar and plantar surfaces. 
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4. Furunculoid lesions attacking the corium, as well as tuberculous 
eruptions, are not uncommonly found coincidently with the more 
typical skin manifestations. Gastou calls attention to the existence 
of a gummatous condition, which exists in the form of deep tumefac- 
tions, in the region surrounding the articulations. This condition 
must not be mistaken for the infiltration due to periarthritic abscess. 
It is not uncommonly seen in instances of fatal congenital syphilis. 

As in acquired syphilis, the lesions are apt to be symmetrical and 
are characterized by polymorphism. Owing to the latter character- 
istic, it is sometimes difficult to differentiate the varieties in syphilitic 
erythema, the simple form frequently merging into the squamous 
and impetiginous forms. 

Paronychia may be mentioned among the syphilides appearing in 
the newborn. Although the infiltration surrounding the matrix may 
be extensive, it is not likely to result in ulceration. Fissures occurring 
at the borders of the mucous membrane are commonly seen, situated 
in the region of the anus and lips. Fissures in the epidermis of the 
scrotum, and, in the female, in the region of the fourchette, may be 
observed. 

Mucous Membranes. Syphilis of the mucose may appear fre- 
quently as the primary manifestation in hereditary transmission. In 
this way the coryza may appear as the initial manifestation. ‘The 
nasal secretion is at first sanious, becoming afterward greenish and 
purulent. It is frequently mixed with blood. It is irritating to the 
adjacent skin and often fetid. The crusts which form from the dry- 
ing secretions may give rise, through their detachment, to epistaxis. 
The mucous membrane becomes swollen and the submucosa infil- 
trated, often to such extent as to interfere with the nasal respiration. 
The buccal mucous membrane, the tongue, the-hard palate may be- 
come individually the seat of mucous patches, the sites of which offer 
local areas of ulceration in the process of cicatrization. The pharynx 
is usually swollen and reddened. The laryngeal mucous membrane 
may also partake of the hypereemia and swelling, causing character- 
istic hoarseness, and leading often to extinction of the voice. Dys- 
phoea may sometimes occur, simulating laryngismus stridulus and 
resulting rapidly in death by asphyxia. Inflammation of the middle 
ear, accompanied by otorrhoea, is of infrequent occurrence. 

The Osseous System. The changes in the osseous system affect 
the long bones as a rule, less frequently the phalanges. The patho- 
logical changes in the cranial bones are usually associated with the 
evolution of infantile syphilis in its later stages. The bones of the 
head may present, however, a condition of craniotabes. Undue pro- 
trusion of the parietal eminences with deeply-marked sutures (nati- 
form cranium) may rarely be observed. Microcephalus or hydro- 
cephalus may be present in cachectic infants. 

The abnormalities occurring in the long bones affect usually the 
juncture of the diaphysis and epiphysis. In an undeveloped state 
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the lesion may exist as an osteochondritis, which may offer no exter- 
nal evidence. In acute or progressive form it is marked clinically by 
an indifferent swelling, which may not be detected beneath the soft 
tissue; occasionally by a palpable enlargement. ‘The condition may 
make its appearance soon after birth. If the lesions be multiple and 
pronounced in development they may present the appearance of 
pseudosyphilitic infantile paralysis. ‘The clinical picture of this dis- 
ease is described by Parrot. When the infant in a pronounced case 
is suspended by the axille the extremities hang flaccid. If the skin 
is pinched the muscles move, but the position of the member is not 
changed. On the other hand, the infant will suffer without resist- 
ance such displacement of its extremities. If the legs are extended 
while the child is in the dorsal decubitus they will resume their flexed 
position, but the movement is accompanied by pain. The joints may 
be tumefied. Crepitation and fluctuation may be present. Such ex- 
tensive involvement usually results in a fatal outcome. ‘The inflam- 
mation and loss of continuity producing the symptoms just described 
are due, according to Gastou, to a justo-epiphyseal osteitis. ‘The 
suppuration which is present usually invades the joint and leads 
uniformly to the destruction of the cartilage and the separation of 
the epiphysis. ‘The apparent muscular relaxation present in such 
cases may be confused with paralysis of central origin, due to such 
causes as intracranial hemorrhage and obstetrical traumatism. It 
may likewise simulate the muscular immotility present in fractures 
and luxations. The condition is not to be confused with epiphyseal 
separation due to the destruction of the cartilage, found in the putre- 
factive invasion of the tissues in macerated infants. In instances of 
the purulent destruction of the epiphyseal attachment, the presence 
of streptococcus denotes the possibility of the septic process occurring 
secondarily to the specific inflammation. The lesion may be found at 
either end of the femur, at the distal end of the tibia, and the bones of 
the forearm (Ziegler). 

As to the pathology, the site of the lesion is the so-called zone of 
proliferation—. e., the transitional cartilaginous area that separates 
the epiphysis from the shaft of the bone. According to Kassowitz 
and Heubner, the progress of the condition may be divided into three 
stages: 1. A premature deposit of the primary calcareous infiltration 
in the original cartilaginous substance. 2. An irregular invasion by 
this calcifying process of the area of intermediary cartilage (the area 
in which the cartilage cells begin to arrange themselves to form the 
primary cartilaginous trabecule), with an overgrowth of the car- 
tilaginous trabeculz and with the premature deposit of bone. 3. 
The development of a granulation zone hetween the epiphysis 
and apophysis, followed in some instances with the actual secretion 
of pus. 

Macroscopically the yellowish line of demarcation at the apophyso- 
epiphyseal juncture corresponding to the zone of proliferation, found 
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post-mortem in newborn infants, represents the early stage of the 
process just described. 

The digital phalanges may be the seat of the bony involvement in 
congenital and hereditary syphilis. The periosteum and fibrous 
structure surrounding the bone are usually affected. Secondarily, 
the skin and subintegumentary tissues become involved. Suppura- 
tive changes resulting in ulcerations are usually not to be observed, 
on account of the readiness with which the specific infiltration yields to 
treatment. ‘The proximal phalanx is more frequently involved than 
the distal phalanx. The finger is apt to be swollen at its base, pre- 
senting a pyriform appearance with the characteristic discoloration 
of the skin. Baginsky has observed a bony deformation of the 
fingers, resulting in syndactylism in a syphilitic child. 


A STUDY OF THE CALORIC NEEDS OF PREMATURE 
INFANTS. 


By JouHn Lovett Morse, A.M., M.D., 


INSTRUCTOR IN DISEASES OF CHILDREN, HARVARD MEDICAL SCHOOL; ASSISTANT PHYSICIAN AT 
a j- THE CHILDREN’S HOSPITAL AND AT THE INFANTS’ HOSPITAL, BOSTON. 


VierorpDT and Rubner were the first to investigate the metab- 
olism of the infant. Camerer, in 1889, collected a large amount 
of material and endeavored to determine in heat units the nutritive 
needs of infants of various ages. He calculated the caloric contents 
of breast milk on the basis of Pfeiffer’s analyses. A considerable 
number of observations have been made by different men since 
that time. Each one has, as a rule, made but one or two. Most 
of them have been made on breast-fed infants; a few on artificially 
fed. Some of them have extended over the first year, but most of 
them only over short periods of time. Czerny and Keller, in their 
hand-book published in 1902, have reviewed the work of previous 
observers in detail and added a considerable amount of material 
of their own. Since then Beuthner has studied three cases, one of 
which was fed entirely on breast milk, the others partly on breast 
milk and partly on artificial food. In 1902 he summed up the 
cases fed on breast milk hitherto studied in private practice. He 
included the cases of Ahlfeldt (2), Camerer (4), Feer (3), Hahner (4), 
Laure (1), Pfeiffer (2), Weigelin (1), Oppenheimer (1), and his 
own (3). The average number of calories per kilo taken daily was 
as follows: 


lweek . . . 59 calories. 10 weeks . ‘ - 104 calories. 
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In all these experiments the caloric worth of the nourishment 
was reckoned on the usual basis that 1 gram of albumin equals 4.1 
calories, 1 gram of carbohydrates 4.1 calories, and 1 gram of fat 
9.3 calories. ‘There must be some doubt, of course, whether these 
figures, which were calculated expressly for the mixed food of a 
man, can be used in estimating the nutritive value of milk for an 
infant. In the mixed diet of the adult about 8 per cent. of the 
total worth is lost in the feces. Czerny and Keller have shown that 
this loss is much less in healthy children fed on milk. All these 
observers estimated the caloric value of human milk at 650 calories 
per litre, and of cow’s milk at 670 calories per litre. ‘This standard 
for the caloric contents of woman’s milk is based on an estimated 
composition. Everyone knows that the milk of different women 
varies, especially in its fat contents, and that the milk of the same 
woman varies from day to day and from nursing to nursing. ‘These 
physiological variations in the composition of woman’s milk make 
an average caloric worth elusory. ‘This average figure is still more 


- elusory when we realize that the accepted caloric value of 650 


calories per litre is based on the average of the analyses of the milk 
of two women, one of whom had a milk poor in fat, the other a milk 
rich in fat. Schlossmann, moreover, obtained as the result of 218 
analyses of woman’s milk an average value of 782 calories per litre. 
He used this figure as the basis of his investigations. It is evident 
that the figures of previous observers will be materially altered 
if this caloric value is accepted. It is evident, therefore, that figures 
based on such an average caloric value per litre of milk cannot be 
of great value. 

Heubner draws the following conclusions from the cases of Feer, 
Finkelstein, Camerer, and others: An alimentation whose quotient 
of energy does not exceed 70 calories is insufficient for an infant, 
even if breast-fed, to prosper on, at least during the first six months. 
In order to get a normal gain a quotient of energy of at least 100 
calories with natural alimentation and of 120 with artificial alimen- 
tation is necessary. After the sixth month a given quotient of 
energy gives better results as regards gain in weight than in the 
first six months ; that is to say, in the second half of the first year 
the organism works more economically than at the beginning of 
life. In order to obtain the same results a larger quotient of energy 
is required in artificial alimentation than in natural alimentation. 
He believes that the less favorable results of artificial food are due 
to the greater work which cow’s milk imposes on the digestive 
organs. ‘This work absorbs a certain number of calories which 
normally are made use of by the organism. Other writers have 
attributed the difference in the results to the difference in the 
casein of woman’s and cow’s milk. 

In attempting to determine how much nourishment a healthy 
suckling needs it is of the greatest importance to determine by 
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what standard the amount of this need is to be measured. In 
adults under physiological conditions enough nourishment must be 
taken to keep up the weight. This is not sufficient for infants in 
the first year, who must take enough nourishment to make possible 
a gain in body substance. This gain must also be of a certain 
definite kind. A gain in weight alone is not sufficient and cannot 
be accepted as a reliable guide to the worth of the food. At present 
we are nat in a position to say what substances and what quantities 
of these substances are necessary to meet the loss of the body and 
to make possible a normal gain in development. We do know that 
the infant must have albumin, but that it can thrive on a compara- 
tively small amount. Whether fat or carbohydrates can be omitted 
without causing harm to the organism has not yet been determined 
in the healthy infant. Single observations on sick children point to 
an affirmative answer. 

The number of experiments which have thus far been made in 
the metabolism of infancy are too small to justify any general and 
sweeping conclusions. It must be remembered, moreover, that 
figures based on an average caloric contents of milk show nothing 
more than does the quantity of the nourishment. A study of the 
curve of nourishment in healthy infants shows in the beginning for 
a longer or shorter time a daily increase in the amount of milk 
taken, which increase, nevertheless, steadily diminishes as the infant 
becomes older. In the first weeks of life, in breast-fed children, the 
amount of nourishment taken is about one-fifth of the body weight. 
Tt gradually diminishes and from the middle of the first to the 
middle of the second quarter-year remains between one-sixth and 
one-seventh, and at the end of the first half-year is about one-eighth 
of the body weight. 

The variations in the rate of development of children who take 
the same quantity of woman’s milk may be largely explained by 
the differences in the chemical composition of the milk which they 
receive. Moreover, as the result of the variations in the area of the 
surface of the body different percentages of the energy taken in are 
given off in the form of heat. Finally, it is possible that the differ- 
ences in the composition of the body substance in different children 
may play a part. 

Czerny and Keller think that the figures which have been ob- 
tained by averaging the number of calories taken by the various 
infants which have been studied are larger than the nutritive need 
of a healthy infant. One of the infants studied in their clinic shows 
that Heubner’s assumption that an intake of less than 70 calories 
per kilo, even in breast-fed infants, is not consistent with a normal 
increase in weight for the first half-year is erroneous. In this case 
less than 70 calories per kilo were taken for six weeks. ‘The increase 
in weight was, nevertheless, 15 grams daily. ‘They also give various 
observations which show that in breast-fed infants less than 100 
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calories per kilo is completely sufficient for a satisfactory develop- 
ment. 

They do not agree with Heubner’s assertion that with an artificial 
food satisfactory development is impossible on less than 120 calories 
per kilo daily. Heubner based his opinion on Finkelstein’s study 
of a healthy infant. Another case of Finkelstein’s which was also 
on an artificial food did well and gained regularly on much less than 
120 calories per kilo, taking an average of 103.6 calories per kilo 
in the first quarter-year, 102.5 in the second quarter, and 99 in the 
third quarter. They consider that the quantity of milk necessary 
to give 120 calories per kilo of body weight is overfeeding. 

They do not agree with Heubner that a larger caloric worth of 
cow’s milk is necessary than of breast milk. They state that metab- 
olism experiments have thrown but little light on the comparative 
nutritive worth of woman’s and cow’s milk for, healthy infants. 
(They quote Rubner and Heubner’s experiments.) ‘These show 
no important differences as regards the utilization of the constituents 
of cow’s and woman’s milk, the physiological results being almost 
the same in both cases. They assert that the caloric need of a 
healthy infant is no greater when nourished on cow’s milk than on 
human milk, and that the assumption that when cow’s milk is 
taken more of the energy ingested is used up by the digestive tract 
than when breast milk is taken is therefore unwarranted. 

It is a well-known fact that small bodies have a greater surface 
area in proportion to their mass than have large"bodies. ‘The loss 
of heat is therefore relatively greater in proportion to the weight 
in small than in large bodies. Rubner first recognized the impor- 
tance of this fact in relation to tissue changes in living animals, and 
demonstrated that the tissue changes are proportional at every age 
to the size of the surface of the body. Young individuals, therefore, 
show a relatively greater destruction of material than older, and 
hence require relatively larger amounts of nourishment. This differ- 
ence in size explains to a certain extent, but not entirely, the far 
greater number of calories per kilo required by infants than by 
adults in order to thrive. The rest of the infant’s greater require- 
ment is accounted for by the fact that the infant uses up a con- 
siderable amount of energy in growth. 

Reasoning on the same lines, premature infants, being so small, 
should require even more calories per kilo than full-term infants in 
order to thrive. Heubner compared an artificially-fed premature 
infant studied by Finkelstein with a breast-fed full-term infant 
studied by Feer and another artificially-fed full-term infant studied 
by Finkelstein, and found that it did not do so well as the others. 
Its gain was only one-half as rapid as that of the artificially-fed 
infant, although after the sixth week it took as many or more 
calories per kilo of weight. During the first three weeks it took 
an average of 25 calories per kilo and made no gain, while in the 
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two weeks following it took between 50 and 90 calories per kilo and 
made a slight gain. During the next four weeks it took an average 
of 104 calories per kilo, and from the tenth to the seventeenth weeks 
inclusive 135 calories per kilo. It averaged 120 calories per kilo 
from the eighteenth to the thirty-ninth week inclusive, and 107 
calories per kilo from the fortieth to the fifty-second week. During 
the first quarter of the year it made an average daily gain of 12 
grams, in the second one of 18 grams, in the third one of 15 grams, 
and in the last one of 2 grams. Its initial weight was 1350 grams, 
while at the end of the year its weight was 5750 grams. It was fed 
on peptonized milk. 

Heubner explains the smaller gain on a relatively equal or greater 
intake of energy on the principles detailed above.. Another possible 
reason why premature infants might be expected to require a rela- 
tively greater intake of energy lies in the comparatively undeveloped 
condition of the digestive power which results in a less complete 
utilization of the food ingested. No proof of this latter assumption 
is, however, at hand. 

Beuthner studied an infant six or seven weeks premature for 
twenty-five weeks. It was entirely breast-fed for seven weeks, and 
was then given in addition cow’s milk diluted with a cereal decoction 
to the end of the twenty-fifth week, at which time the observation 
was discontinued. It weighed 2400 grams at birth and 6800 grams 
at the end of the twenty-fifth week, having made an average daily 
gain of 25 grams. During the first quarter it took a daily average 
of 113.1 calories per kilo, and during the second quarter one of 
92.2 calories per kilo. 

Schlossmann studied an infant four or five.weeks premature from 
the twelfth to the eightieth day. It was breast-fed. It weighed 
2230 grams on the twelfth day and 3310 grams on the eightieth day, 
having made an average daily gain of 16 grams. It took an average 
of 119 calories per kilo daily and made an average daily gain of 
5.5 grams per kilo. 

These cases, as far as they go, confirm Heubner’s assumption 
that premature infants require a relatively greater amount of 
nourishment than full-term infants, and that a larger number of 
calories is necessary in a substitute food than in breast milk. The 
differences are so slight, however, that but little importance can 
be attached to them. 

During the past winter I have studied from the point of view of 
the quotient of energy the feeding of six premature infants, five of 
them at the Infants’ Hospital and one in private practice. All were 
fed on modified cow’s milk of definite percentages prepared at the 
Walker-Gordon Laboratory. ‘The composition of the food being 
known, it was easy to calculate its caloric contents. It is possible 
that the composition of the food may not always have been exactly 
what it was supposed to be. Edsall’s recent analyses of milk pre- 
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pared at the Walker-Gordon Laboratory show, however, that these 
variations must have been very small, certainly not large enough 
to have vitiated to any extent the value of the results. They certainly 
must be more accurate than those obtained on the basis of the 
average analyses of woman’s and cow’s milk. ‘The amount of food 
taken at each feeding was carefully measured. The caloric value 
was calculated on the basis that 1 gram of sugar or proteids equals 
4.1 calories, and 1 gram of fat 9.3 calories. 

Unfortunately all the babies did not do uninterruptedly well. One 
died when twenty-seven days old, of a congenital cardiac lesion 
complicated by atelectasis of the lungs. Its digestion had been good 
from the first, however, and it had shown no signs of its cardiac 
or pulmonary lesions until its sudden collapse and death. One left 
the hospital when three weeks old, not gaining, but doing very well 
in other ways. ‘Iwo did very well and gained steadily. One gained 
steadily for ten weeks and another for eight weeks, after which both 
had more or less disturbance of digestion and did not gain regularly, 
sometimes gaining and sometimes losing. Most of them showed a 
tendency to have too many dejections. ‘These were, as a rule, of 
good color and odor, but were rather loose and contained fine curds. 
They did not seem tu interfere with the gain in weight, but suggested 
that a portion of the food was not properly utilized. ‘The histories 
with charts are given in more detail below: 

Ruth C. was brought to the Infants’ Hospital February 1, 1903, 
when six hours old. She was thought to be two months premature. 
The physical examination showed nothing abnormal. Her cry was 
strong. Her weight was 2500 grams. Her temperature was about 
normal during the whole of her stay in the hospital. She always took 
her food well and never vomited. She had from one to four move- 
ments daily, usually one or two, which were generally a little green 
and contained a few curds. ‘The movements were not as good on 
February 12th. She was given calomel and her food was cut down 
for forty-eight hours. She was discharged February 22d at her 
parents’ request. She had been taken out of the incubator and 
was doing well. Her weight was 2440 grams. 

James MclL. was admitted to the Infants’ Hospital April 24, 
1903, when twenty-four hours old. He was supposed to be two 
months premature. He was feeble and had a feeble cry. His 
extremities were cool. The heart sounds were normal, the rate 
slow. No further examination was made. His weight was 1170 
grams. He was at once put in the incubator. His temperature 
remained subnormal until May 9th, after which it was irregular, 
but usually elevated. He took his food well from a Breck feeder, 
but was not able to take an ordinary nipple. He regurgitated a 
little during the last two or three days. During the first nine days 
he had one movement daily which, after the meconium was passed, 
was well digested. After that time he had from two to six move- 
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ments daily, usually well digested. They were well digested on the 
day of his death. He seemed to be doing finely until the weather 
suddenly became hot. He immediately began to fail and died 
May 20th. His weight on the day of his death was 1040 grams. 
The autopsy showed that both the foramen ovale and the ductus 
arteriosus were open and that portions of both lungs had never 
expanded. 
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Charles S. was first seen on February 3, 1903 when twelve hours 
old. He was at least four weeks premature. Physical examination 
showed nothing abnormal. He acted fairly vigorously and had a 
strong cry. His weight was 1530 grams. He was put in a padded 
crib. When five days old he suddenly collapsed and almost died. 
After this he was feeble for a considerable time. At first he had to 
be fed with a Breck feeder and sometimes with a dropper. He usually 
took his food fairly well, but showed a tendency to spit it up if 
he were at all overfed. The food supply had to be cut down several 
times temporarily on this account. ‘There was a slight tendency 
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to constipation, but the movements were, as a rule, well digested. 
He had a good deal of colic. The observation was stopped on 
May 19th, when he was fifteen’ weeks old, because the family were 
going into the country for the summer, where they had to use a 
home modification of milk. His weight at that time was 2620 
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grams, making an average daily gain of a little over 10 grams. He 
was doing well at that time and has continued to do so. 

Pauline J. was admitted to the Infants’ Hospital March 20, 
1903, when two weeks old. She was born at the Lying-in Hospital 
and had been in an incubator there before she came to the Infants’ 
Hospital. She was supposed to have been about two months 
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premature. She was small, emaciated, and markedly jaundiced. 
The fontanelle was depressed, and the cranial bones overlapped. 
The physical examination showed nothing else abnormal. Her 
cry was strong. Her weight was 1180 grams. She was kept in an 
incubator until April 25th, and would have been kept there longer 
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if the incubator had not been needed for another baby. She was 
kept in a padded crib until the middle of June. She was first 
bathed and dressed May 18th. Her temperature was usually 
normal or a little above normal. She was fed partly with a dropper 
and partly with a Breck feeder until March 24th, then with a Breck 
feeder until April 23d, after which she took the nipple. She usually 
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took her food fairly well. She did not vomit at all until about the 
second week in May, after which she at times vomited a good deal and 
at others not at all. On this account the food supply had to be cut 
down on several occasions and at one time milk was omitted entirely. 
After May Ist there was a slight tendency to looseness of the bowels. 
At times she had as many as seven or eight in twenty-four hours. 
These were either yellowish or yellowish-green, with fine curds and 
occasionally a little mucus. ‘The movements, however, on the 
whole, were not bad. ‘They certainly did not interfere with her 
general condition or prevent her from gaining until June Ist, when 
she was twelve weeks old. She then weighed 1720 grams, having 
made an average daily gain of 8 grams. She did not do as well 
after the hot weather began in June, although she developed no 
new symptoms, did not vomit any more or have a greater number 
of movements. She was discharged June 29th, when. sixteen and 
one-half weeks old, because the hospital was closing for the summer. 
At that time she was not doing very well, was having many move- 
ments and vomiting a little. Her weight was 1600 grams. She 
was evidently sick after June 1st, and hence her records from this 
date on can hardly be properly used in estimating the caloric need 
of a normal infant. 

Emanuel B. was admitted to the Infants’ Hospital January 17, 
1903, when two weeks old. He was supposed to be about two 
months premature. He had spent the first two weeks in an incubator 
at the Lying-in Hospital. While there he vomited every few days 
and was constipated. The physical examination showed nothing 
abnormal. His weight was 1370 grams. He was put in a padded 
crib, dressed March 5th, bathed March 23d and taken out of the 
padded crib April 26th. His temperature was subnormal during 
the first two weeks, but after that was normal. He always took his 
food well and very seldom vomited, at one time not for ten weeks. 
He had from two to five movements daily, which were usually yellow 
but sometimes green, and often contained small curds and some- 
times a little mucus. On the whole the movements were mostly 
satisfactory except that they were increased in number. He was 
doing fairly well when he left the hospital, May 19th. He was then 
nineteen weeks old and weighed 2640 grams. He had had a little 
fever, had not taken his food quite as well, and had not gained 
during his last ten days in the hospital. Nothing definitely wrong 
was made out, however. It is hardly fair, nevertheless, to consider 
him a well baby after May 9th. The last ten days should not be 
counted in drawing conclusions. From the fifteenth to the one 
hundred and twenty-fifth day he made an average daily gain of a 
little over 12 grams. 

James J. was admitted to the Infants’ Hospital January 22, 
1903, when fourteen days old. He was supposed to have been one 
month premature. He spent the first two weeks in the Lying-in 


— 
| 


WEIGHT IN GRAMMES 


MORSE: CALORIC NEEDS OF PREMATURE INFANTS. 473 


Hospital. He was thin and the anterior fontanelle was somewhat 
depressed. The physical examination was otherwise negative. 
His weight was 1820 grams. He was put in a padded crib. He 
had to be fed with a Breck feeder until March 10th. He was 
bathed March 13th and taken out of the padded crib April 26th. 


His temperature was subnormal for nearly a month, after which it 
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was usually about normal. He was never vigorous and never took 
his food very well. He did not vomit until the middle of May, 
after which he vomited occasionally. He had from two to four 
movements daily up to about the middle of March, after which he 
had too many movements, often as many as six or eight in twenty- 
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four hours. After April Ist, when he weighed 2430 grams, any 
attempt to increase the amount or strength of the food caused an 
increase in the number of movements. ‘These movements were 
yellowish, or yellowish-green, and contained fine curds. On several 
occasions the food had to be cut down decidedly, and once milk was 
entirely omitted. During the last five weeks he had a sore mouth 
and tongue from time to time. He was much depressed by the first 
hot weather, which occurred in the middle of May. It was at that 
time that the milk had to be stopped. He never did as well after- 
ward. He was discharged June 18th in fair condition and gained 
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in weight. His mouth was well. He was taking his food rather 
better, was vomiting about once a day and having from three to 
four movements daily, some of which were normal and some of 
were green and contained curds. His weight was 2410 grams. 
The only period in which he did almost uninterruptedly well was 
from the thirty-second to the eighty-third day. During this time 
he made an average daily gain of more than 15 grams. His subse- 
quent record is of chief interest in showing the rapid fall in weight 
when the nourishment was cut down, with a correspondingly rapid 
rise when it was again increased. It is worthy of study in this 
connection. 
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Average calories per kilo Average daily gain. Grams per ; ft 
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1-5 24. 8/20. 5) | | lost | lost |... 226 
5-10 (61.7/34.5) 33.6 | even | lost | lost 8 43.3 
10-15 | 53. 5/56. 7) 0 | even/even| 6.5 3 | 56.4 
15-20 |75.4|85.4| 94.4| 77.7| 52.7| 55.2 | even even | 14.8 | 66 lost| 22 | 6) 78.5 
20-25 95.1| 100.8| 725! 70.8 even! 17.0 | 8.0 | 13.1 lost | 5) 822 
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85-40 114.9 | 116.5 | 86.9) 752 | | 26 SO? 
40-45 | | 121.0 | 126.4 | 101 5 | 120.0 | 4.5 | 10.9 | 11.4 | 4/1172 
45-50 | | 119.4 | 134.5 | 185.0 | 182.0 7.0 | 128 | 114/118 | 4| 180.2 
50-55 | | 128.4 | 119.7 | 129.0 | 152.3 29 | 5.4 | 22 \even| 4 181.1 
55-60 | ... | ... | 188.9 | 188.6 | 187.2 | 156.2 |... | 38 | 26! lost | 20 | 4/| 141.5 
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100-105 | ... | ... | 148.4 | 141.2] 149.9; 117.1] ... |_80 |lost | 43 | 18 | 146.6 
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125-180 |... | | | | 145.5 even | lost 
135-140 
140-145 ee 158.7 | + | even 
145-150 | 182.0 | lost 
150-155 | | 7.0 
155-160 5.9 


Further analysis of this table shows that these cases took from 
the fifteenth to the ninetieth day, that is, during the first quarter 
after the first two weeks, a daily average of 122.7 calories per kilo 
of weight, and that from the ninetieth to the one hundred and 
twenty-fifth day, that is, during the early part of the second quarter, 
a daily average of 142.9 calories per kilo of weight. 

In the first few weeks these infants took less than the average 
given in Beuthner’s table. As they did not gain at first it is prob- 
able, however, that in order to avoid upsetting the digestion they 
were somewhat underfed. ‘These figures justify Heubner’s assertions 
that not less than 70 calories per kilo are necessary during the first 
six months, and that with artificial alimentation at least 120 calories 
per kilo are necessary to get a normal gain. ‘They correspond fairly 
closely with the results obtained by other observers in premature 
infants during the first three months, Beuthner’s infant having 
averaged 113.1 calories per kilo, Schlossmann’s 119 calories per kilo, 
and Finkelstein’s 120 to 135 calories per kilo. In contradistinction 
to other figures they show a progressive increase in the quotient of 
energy toward the end of the first quarter and at the beginning of 
the second quarter. In spite of the high quotient of energy these 
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infants did not gain as rapidly as the average normal full-term 
infant, thus confirming Heubner’s assumption that premature 
infants require a relatively greater amount of nourishment than do 
full-term infants. 

It is very difficult to draw any very satisfactory conclusions from 
these figures. In some instances when two babies of the same age 
were taking almost exactly the same relative amount of nourishment 
one gained and the other lost. In other instances the baby taking 
the smaller amount of nourishment gained while the other lost. 
For example, between the fifteenth and twentieth days baby J. 
gained on 55.2 calories per kilo, while baby B. lost on 52.7 calories 
per kilo. Between the twentieth and twenty-fifth days baby B. 
made a large gain on 72.5 calories per kilo, while baby Mcl.. just 
held his weight on 72.1 calories per kilo and baby J. lost on 70.3 
calories. Between the thirtieth and thirty-fifth days baby J. gained 
on 72.4 calories, while baby S. lost on 98.5 calories. Between the 
fifty-fifth and sixtieth days babies S. and J. gained on 133.9 calories 
and 138.6 calories respectively, while baby B. lost on 137.2 calories. 

In some cases in which two babies of the same age were taking 
practically the same relative amounts of nourishment, one gained 
two or three times as much as the other; for example, between the 
fortieth and forty-fifth days baby J. took a daily average of 120 
calories per kilo and made a daily gain of 11.4 grams per kilo, while 
baby S. took 121 calories and gained only 3.1 grams per kilo. 

Again, babies of the same age gained essentially the same amounts 
on widely differing amounts of nourishment; for example, between 
the seventieth and seventy-fifth days baby S. made an average daily 
gain of 6.4 grams per kilo on 151 calories per kilo, while baby J. 
gained 6.3 grams on 126.1 calories. 

In other instances one baby did better than another for a time, 
and then a little later the second baby did better than the first; for 
example, between the twentieth and twenty-fifth days baby B. took 
72.5 calories per kilo and gained 13.1 grams per kilo daily, while 
baby J. lost weight on 70.3 calories. Between the forty-fifth and 
fiftieth days baby B. took 135 calories per kilo and made a daily 
gain of 11.4 grams per kilo, while baby J. took 132 calories and 
gained 11.8 grams. Between the eightieth and eighty-fifth days 
baby B. took 157.2 calories and gained 6.2 grams, while baby J. 
took 156.5 calories and gained 8.4 grams. 

Again, the same baby did not gain in proportion to the amount 
of food taken; for example, baby J., between the fortieth and forty- 
fifth days, took an average of 120 calories per kilo and made an 
average daily gain of 11.4 grams per kilo; between the forty-fifth 
and fiftieth days he took 132 calories and gained 11.8 grams; 
between the fiftieth and fifty-fifth days, 152.3 calories with no gain; 
between the fifty-fifth and sixtieth days, 156.2 calories with a gain 
of 2 grams; between the sixtieth and sixty-fifth days, 158.6 calories 
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with a gain of 6.1 grams; between the sixty-fifth and seventieth days, 
170.3 calories with a gain of 12.6 grams, and between the seventieth 
and seventy-fifth days, -180.6 calories with a gain of 9.2 grams. 

The only conclusion which it seems possible to draw from these 
contradictory figures is that the gain seemed to depend as much, 
or more, on the digestion and metabolism of the given baby at the 
given age as on the amount of the food, the age of the baby, or any 
inherent differences in the individual babies. 

Conciusion. ‘The conclusion seems justified from these figures 
that the caloric need of premature infants is relatively greater than 
that of full-term infants. This greater need is due in part to the 
small size and comparatively large surface area of premature infants, 
which cause them to lose heat faster than do larger, full-term infants, 
and partly to the incomplete development of their digestive powers, 
on account of which they utilize a relatively smaller proportion of 
the caloric value of the food ingested. This conclusion emphasizes 
the importance of protecting premature infants against loss of heat 
and of providing for them a food which will throw the least work 
on the partially developed digestive powers. 


BIBLIOGRAPHY. 


Beuthner. Jahrb. f. Kinderheilk., 1902, vol. lvi. 446. 

Czerny and Keller. Des Kindes Ernihrung, Erniihrungsstérungen u. Ernibrungstherapie, 
1902, Abth. iii. u. iv. 

Heubner. Zeitschr, f. Diitet. u. physik. Therap., 1901, vol. v. 13. 

Schlossmann. Archiv f. Kinderheilk., 1902, vol xxxv. 389. 


AN EXPERIMENTAL STUDY OF THE RELATION OF 
CELLS WITH EOSINOPHILE GRANULATION 
TO INFECTION WITH AN ANIMAL PARA- 

SITE (TRICHINA SPIRALIS).' 


By Evcene L. Opie, M.D., 


ASSOCIATE IN PATHOLOGY, JOHNS HOPKINS UNIVERSITY; FELLOW OF THE ROCKEFELLER 
INSTITUTE FOR MEDICAL RESEARCH. 


THE present study has been undertaken in order to determine 
how the eosinophile leukocytes react when subjected to influ- 
ences which increase their number in the blood or elsewhere. The 
leukocytosis which follows infection with bacteria on the one hand 
has been carefully investigated. Leukocytosis caused by infection 
with a variety of parasites belonging to the animal kingdom, it is 
well known, is characterized by an increase of the eosinophile 
leukocytes; the conditions which influence this phenomenon, on 
the contrary;‘are incompletely understood. 


1 The present investigation has been conducted with the aid of a grant from the Rockefeller 
Institute for Medical Research. 
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Miiller and Reider,’ studying the bloed of patients suffering 
with a variety of diseases, found in an individual infected with 
uncinaria duodenalis that the eosinophile leukocytes constituted 
9.6 per cent. of the total number of leukocytes. In a similar case 
Zappert’ noted a proportion of 17 per cent., and, at the same time, 
observed Charcot-Leyden crystals in the feces. Bucklers* directed 
his attention to a variety of parasitic infections and found a con- 
siderable increase of the eosinophile cells in association with unci- 
naria duodenalis, strongyloides intestinalis, and even with such 
relatively harmless forms as ascaris lumbricoides, teenia solium, and 
tenia saginata. In one case of uncinariasis or ankylostomiasis 
eosinophile cells formed 53.6 per cent. of the white corpuscles, 
while the total number of leukocytes was 20,600 in one cubic 
millimetre of blood; infection with ascaris lumbricoides caused 
eosinophilia of 10 per cent.; infection with both ascaris lumbri- 
coides and oxyuris vermicularis 19.3 per cent. In a fatal case of 
infection with uncinaria duodenalis Strong* found the mucosa, the 
muscularis mucosz, and the submucosa of the small intestine in- 
filtrated with eosinophile cells. In a similar case described by 
Yates the same local accumulation was noted, and in the basal 
part of the mucosa eosinophile cells were so numerous that seventy- 
five were counted in one field of the oil immersion lens (obj. 1-12th). 

To the list of animal parasites causing eosinophilia may be 
added trichina spiralis (Brown’), filaria bancrofti (Calvert,’ 
Gulland’®), and bilharzia hematobia (Coles’). The studies of T. R. 
Brown and of others who have confirmed his observations have 
shown that eosinophilia is so constantly associated with trichinosis 
that its presence-may serve as an important factor in the diagnosis 
of the disease. In the blood of a patient in whose muscles Brown 
subsequently demonstrated trichine eosinophile cells constituted, 
on admission to the Johns Hopkins Hospital, 37 per cent. of the 
total number of leukocytes. The proportion was somewhat dimin- 
ished for a time, but subsequently rose and on the fiftieth day 
after admission reached 68.2 per cent. ‘The total number of leu- 
kocytes varied during the greater part of the illness from 15,000 to 
30,000 per cubic millimetre. In specimens of muscle removed at a 
period preceding the maximum eosinophilia extensive degenerative 
changes had resulted from the presence of embryonic trichine, and 
in the altered tissue eosinophile cells with polymorphous nuclei 
had accumulated in large numbers. Similar phenomena were 
exhibited by subsequent cases. 


1 Deutsches Arch. f. klin. Med., 1891, vol. xlviii. p. 96. 

2 Zeitsch. f. klin. Med., 1893, vol. xxiii. p. 227. 8 Miinch, med. Woch., 1894, vol. xli. p. 23. 
4 Circulars on Tropical Diseases, No. 1, Chief Surgeon’s Office, Manila, 1901. 

6 Bulletin of the Johns Hopkins Hospital, 1901, vol. xii. p. 366. 

* Journal of Experimental Medicine, 1898, vol. iii. p. 315. 

7 Bulletin of the Johns Hopkins Hospital, 1902, vol. xiii. p. 183. 


8 British Medical Journal, 1902, vol. i. p. 831. ® Ibid., p. 1137. 
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H. U. Williams and Bentz’ have digested trichinous pork for 
forty-eight hours at 36° C., with artificial gastric juice containing 
pepsin and 0.2 per cent. of hydrochloric acid, and have introduced 
the dried residue into dogs, cats, and frogs. In a considerable pro- 
portion of these experiments eosinophile leukocytes in large num- 
bers have collected about it. The phenomenon, as Williams and 
Bentz state, is probably due to some substance derived from the 
bodies of the worms, but the experiments, they think, do not entirely 
exclude the possibility that the result may be due to the action of 
hydrochloric acid and pepsin or to the agency of bacteria. 

The foregoing has shown that a considerable number of diverse 
animal parasites cause an increase of the eosinophile cells in the 
general circulation and in several instances a local accumulation 
in the neighborhood of the parasite. It is not improbable that the 
parasite secretes some product which has a specific influence upon 
the eosinophile cells, causing their multiplication. Should it be 
possible to produce a similar condition experimentally, we would 
have a ready means of studying the somewhat obscure activities 
of these cells. It is, moreover, of considerable importance to deter- 
mine if the eosinophile cells of man and of the lower mammals 
bear a similar relation to entozoan infection. Study of conditions 
under which the eosinophile leukocytes are increased in number 
offers the readiest means of determining their much disputed 
origin and seat of multiplication. 

Calamida? has prepared from the tapeworms of the dog, tenia 
cucumerina and tenia coenurus, an extract which he claims exerts 
a chemotactic influence upon the eosinophile cells. 

The parasites, previously washed in sterile salt solution, are 
rubbed with ground glass in a mortar and at the same time treated 
with salt solution. By means of a Berkefeld filter is obtained a 
filtrate which, concentrated by evaporation, produces death when 
injected into rabbits and guinea-pigs. ‘This material is hemolytic 
for the red blood corpuscles of the rabbit and of the guinea-pig and, 
injected into the circulation, rapidly causes fatty degeneration of 
the liver. If a capillary tube containing the fluid is placed in the 
subcutaneous tissue of the rabbit, at the end of twenty-four hours it 
will be found to contain leukocytes, of which the greater number 
are eosinophile cells. Injected into the circulation, Calamida 
states, leukocytosis result$ in six to eight hours, eosinophile cells 
being increased in greater degree than other forms. 

MertuHops. Hoping to obtain a substance by which the eosinophile 
leukocytes might be increased at will, I have employed an extract 
prepared by grinding in a mortar with sand and normal salt solution 
the body of tania saginata, first washed with sterile salt solution. 
By passing the extract through a Pasteur filter a clear yellow fluid 


1 Transactions of the Association of American Physicians, 1903, vol. xviii. p. 152. 
? Cent. f. Bakt. und Par., 1901, vol. xxx. p. 374, 
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is obtained. This filtrate injected into the subcutaneous tissue of 
guinea-pigs, as much as 10 c.c. being used, failed to produce a 
noteworthy increase of the eosinophile cells. In one instance their 
number rose from 1 per cent. to 5 per cent. on the fourth day; in 
another, from 1.3 per cent. to 5.8 per cent. on the fifth day. The 
results were somewhat inconstant and, fresh teenize being difficult to 
obtain, this method of increasing the eosinophile cells was discarded. 

Since many lower mammals are readily infected with trichine, 
the observations of ‘IT. R. Brown upon human infection suggests 
the possibility of increasing the eosinophile leukocytes experi- 
mentally by this means. H. U. Williams and Bentz, however, 
found no noteworthy increase of the eosinophile cells in the blood 
of rats and cats artificially infected with trichine. 

For the purpose of the experiments to follow, the guinea-pig has 
proved convenient. ‘The methods of obtaining the blood and of 
counting the leukocytes have been described in a previous paper.’ 
In any experimental study of the eosinophile cells in the guinea-pig 
variations in the normal proportion of these cells must obviously 
be taken into consideration. ‘These variations have been described 
in the article just cited. A slight increase of eosinophile leukocytes 
might give uncertain evidence of the results of infection, yet when 
examinations, continued from day to day, show that their number 
exhibits characteristic changes, little opportunity for doubt remains. 
The charts to follow will show that trichinosis in these animals has an 
effect upon the eosinophile cells which is similar to that observed in 
man, even though the details of the process are not always the same. 

It soon became evident that the severity of the infection exerts 
an important influence upon the reaction exhibited by the blood, 
and hence it has been essential to adopt some means by which 
this factor may be estimated. By the following method the num- 
ber of trichinz fed to a-given animal is determined with approx- 
imate accuracy. A small piece of trichinous pork measuring 
hardly more than 4 cm. in length and half as much across 
the fibres is freed as far as possible from fat and fascia. ‘The 
infected pork used in these experiments was obtained from the 
United States Bureau of Animal Industry through the courtesy of 
Dr. D. E. Salmon, to whom I desire to express my obligation. 
From various parts of the meat selected small masses are removed 
and adjusted to a weight of 0.05 gram. When this particle is teased 
in glycerin containing 5 per cent. of acetic acid and pressed between 
two glass slides the number of encapsulated trichin# can be con- 
veniently counted with low magnification. From an average of 
five such counts it is possible to determine how much meat con- 
tains a given number of trichine, and though the cysts are not 
evenly distributed, the following figures will show that an approxi- 


1 THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, February, 1904, p, 217. 
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mate estimate of their number can be made if a small piece of 
muscle is used: 


Specimen of pork No. 1. Number of trichinz in 0.05 grm. . ° x on 

Specimen of pork No.2. Number of trichinein0.0igrm.. . . 4 

‘ ‘ 71 

“ ‘ ‘ “ ‘ 54 

‘ “ ‘ 74 

Specimen of pork No.3. Numberof trichine in 0.05 grm. . 

“ “ “ “ 117 


INCREASE OF EosiNopHILE LEUKOCYTES wiTH MILD TRICHINO- 
sis. Pork containing 2000 to 3000 trichine fails to cause death or 
does so only after several weeks. A larger dose is usually fatal 
within a week or ten days. ‘The milder infection, which will be 
first considered, is accompanied by characteristic changes in the 
number and distribution of the eosinophile cells. The reaction 
exhibited by the blood is best described by the following experi- 
ments, of which the results have been repeatedly confirmed by 
observations to be cited later. ; 

Experiment 1. A guinea-pig weighing 481 grams received pork 
containing 2000 trichine. ‘The proportion of eosinophile cells in 
the blood and the weight underwent the changes indicated below: 


Day. Eosinophile weight. Day. Eosinophile weight. 
leukocytes. leukocytes. 

ist . - 18 perct. 481 grm. 34th. . 5.0 per ct. 

21st . 477 5lst . ‘ 


The animal finally recovered and regained its former weight. 

Experiment 2. A guinea-pig weighing 695 grams received 3000 
trichine. The changes in the proportion of the eosinophile cells 
and their number in 1 c.mm. of blood are well shown by Chart I. 

The record of the total number of leukocytes in 1 c.mm. of blood 
was as follows: First day, 13,900; ninth, 17,200; twelfth, 24,600; 
fifteenth, 25,300; eighteenth, 18,700; twenty-second, 25,900; twenty- 
sixth, 15,100. The proportion of eosinophile cells being known, 
their absolute number is readily estimated, and has been indicated 
in the chart. 
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During the first ten or twelve days after ingestion of trichinous 
meat there is no noteworthy alteration in the number of eosinophile 
cells; a gradual increase follows and reaches a maximum during 
the latter part of the third or the beginning of the fourth week. 
The number of eosinophile leukocytes may remain elevated several 
weeks, but should death ensue a more or less rapid decrease pre- 
cedes the fatal termination. In one animal the blood. contained 
1.3 per cent. of eosinophile leukocytes at the onset of the experi- 
ment; in a second, 15.3 per cent., yet in the two experiments the 
number of eosinophile cells underwent similar changes. 


Cuart I. 
DAY 1234 5 67 8 9 1011 12 13 14 15 10 IT 16 19 20 21 22 23 24 25 26 27 28 29 
EOSINOPHILES H WEIGHT 
NO IN 
Ns: 720 
H ii 
30 15000 680 
A 
600 
20 10000 580 
560 
4 Fan Vi 
\ 
\ 
» 
RE i 


Showing changes in the number of eosinophile leukocytes and of polynuclear leukocytes with 
fine granulation after infection with 10,000 trichinee. The percentage of eosinophile leukocytes 
is indicated by a dotted line; their number in 1 c.c. of blood by a broken line; the number 
of polynuclear leukocytes with fine granulation in 1 ¢.c. of blood by a broken and dotted 
line ; the weight of the animal by a continuous black line. 


According to the observations recorded by Leuckart' the encap- 
sulated parasite in the muscle of the hog or other animal is set free 
by the action of the gastric juice within three or four hours after it 
is taken into the stomach and, passing to the small intestine, attains 
sexual maturity within from thirty to forty hours. Before the end 
of the second day copulation has taken place, and on the sixth or 
seventh day ripe embryos are first observed in the uterus of the 
female worm. At this time all of the female parasites have not 


1 Die menschlichen Parasiten, Leipzig und Heidelberg, 1876, vol. ii. 
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its maximum distention. On the ninth or tenth day after infection 
embryos have begun to reach the muscles. ‘The foregoing experi- 
ments show that the eosinophile cells of the blood increase and 
reach a maximum at a time when embryonic trichine are passing 
in great numbers from the intestine to the muscles. The adult 
parasites in the intestine gradually diminish in number and have 
disappeared at the end of five or six weeks. In the guinea-pig the 
disease is apparently of shorter duration, for I have never found 
adult trichine in the small intestine after the fourth week of infection. 

In Experiment 2, in which the total number of leukocytes have 
been repeatedly determined, leukocytosis has been found associated 
with increase in the proportion of eosinophile cells. When from 
the total number of leukocytes and the percentage of eosinophile 
leukocytes the number of the latter in 1 c.mm. of blood is esti- 
mated, the absolute and relative numbers are found to undergo 
corresponding changes: until the middle of the second week there 
is no increase, but subsequently the chart shows a gradual rise, 
which reaches a maximum on the twenty-second day. The maxi- 
mum percentage of eosinophile leukocytes noted on the eighteenth 
day is apparently due to a diminution of the other leukocytes rather 
than to an actual increase of the eosinophile cells. 

In the experiments to follow, guinea-pigs were infected with 
trichine in large number. Though death followed more rapidly 
than in the preceding experiments, the eosinophile cells exhibited 
changes similar to those already noted. 

Experiment 3. A guinea-pig weighing 667 grams ingested pork 
containing 7500 trichine. Following is a record of the changes in 
weight and proportion of eosinophile leukocytes: 


Day. Day. Eosinophile Weight. 
leukocytes. leukocytes. 

Ist . : . 2.3 per ct. 667 grm. llth . : . 4.5 per ct. 

8.8 = 18th . 25 ae 604 

. 646 “ 15th . 606 

7th . 08 601 “ 17th . . 12.0 

585“ 


The animal died on the twentieth day after infection, and adult 
male and female trichine were present in immense number in the 
small intestine. Loosely coiled embryos were very numerous in 
the voluntary muscles. 

Experiment 4. An animal weighing 718 grams received 10,000 
trichine. The weight and percentage of eosinophile leukocytes 
are recorded in the accompanying chart. At the onset of the 
experiment the number of leukocytes per cubic millimetre was 
10,800; on the ninth day the leukocytes numbered 10,200, but sub- 
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sequently increased and were as follows: Fifteenth day, 21,300; 
seventeenth, 20,400; twenty-first, 20,800. Shortly before death, 
which occurred on the twenty-fifth day, the number of leukocytes 
was 17,400. From the figures just given, together with percentages 
determined by differential count, the number of eosinophile leuko- 
cytes and of polymorphous leukocytes with fine granulation has 
been estimated. 

By frequently repeated examination of the blood of his first 
patient infected with trichine, Brown demonstrated a remarkable 
relationship between the neutrophile and eosinophile leukocytes. 


CHART II. 


1254 5 67 8 9 1011 12 13 1415 1617 18 19 2021 22 23 242526 


WEIGHT 
1ccM. A GRM. 


740 
720 

= 680 
660 


19000 


640 
620 
4 600 

580 

\ Paid we 560 
540 
520 
500 
480 


5000 


= 


Showing’changes in the number of eosinophile leukocytes and of polynuclear leukocytes with 
fine granulation after infection with 10,000 trichine. The percentage of eosinophile leukocytes 
is indicated by a dotted line; their number in 1 ¢c.c. of blood by a broken line ; the number 
of polynuclear leukocytes with fine granulation in 1 c.c. of blood by a broken and dotted 
line ; the weight of the animal by a continuous black line. 


Daily estimation of the number of these cells in one cubic milli- 
metre of blood showed that when the eosinophile cells increased 
the neutrophile leukocytes exhibited a corresponding diminution 
in number, so that when the eosinophiles had reached a maximum 
percentage of 68.2 the number of neutrophiles in one cubic milli- 
metre of blood was less than normal, even though there was at the 
time a marked leukocytosis. 

In Experiment 4 the total number of leukocytes was markedly 
increased after the second week of infection with trichine. 

In Chart II. both eosinophiles and finely granular polynuclear 
leukocytes undergo a parallel rise, but with further increase of the 
absolute number of eosinophile cells the finely granular leukocytes 
exhibit the inverse relation noted by Brown. With the terminal 
decrease of eosinophile cells there is a very great increase of finely 
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granular forms. It will be subsequently shown that increase of 
the eosinophile leukocytes in the blood is often associated with 
such great multiplication of eosinophile cells in the bone-marrow 
that other cells are in part replaced. It is not improbable that this 
great accumulation of eosinophile cells retards the multiplication 
of polymorphous cells with fine granulation, so that their number 
in the blood diminishes. It is, then, unnecessary to assume that 
diminution of finely granular leukocytes, accompanying increase 
of eosinophile leukocytes, is due to transformation of the former 
into the latter. 

DEcREASE OF EOSINOPHILE LEUKOCYTES WITH SEVERE TRICHI- 
nosis. Charts I. and II. exhibit certain peculiarities which other 
experiments have shown are not accidental. With the less severe 
infection caused by 3000 trichinz (Chart I.), the weight of the ani- 
mal was maintained, indeed with a slight increase, during almost 
three weeks. The more severe effect of 10,000 trichinz is shown 
by Chart II., where the weight of the animal gradually diminished 
from the onset of the infection. In this case the animal, which at 
first was large and healthy, survived twenty-five days, and the 
eosinophile cells, which rose more quickly than in the former experi- 
ment, reached approximately the same number. In other experi- 
ments, where trichinee were administered in very large number, 
little resistance to the infection was shown, the weight of the animal 
diminished with great rapidity, and death followed within two 
weeks. The following experiments illustrate the condition: 

Experiment 5. 'To a guinea-pig weighing 604 grams was fed 
pork containing 6500 trichine. ‘The changes in weight and per- 
centage of eosinophile cells were as follows: 


Day. Eosinophile leukocytes. Weight. 
Ist. ‘ - 10.3 per ct. 604 grm. 


The animal died on the twelfth day ‘after infection. In the 
small intestine adult trichinz were present in great number. 

Experiment 6. A guinea-pig weighing 609 grams received 10,000 
trichine. The animal had been infected seven months before 
with 2000 trichinze, but had completely recovered and had gained 
100 grams in weight. Death occurred on the seventh day of the 
second infection. 


Day. Eosinophile leukocytes. Weight. 
Ist. A . 22.3 per ct. 609 grm. 


The small intestine contained adult trichinz in immense num- 
ber, while in the muscles were encapsulated trichine in abundance. 
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Experiment 7. A guinea-pig weighing 607 grams received 20,000 
trichine: 


Day. Eosinophile leukocytes. Weight. 
‘ - 7.7 per ct. 607 grm. 


Death occurred on the fourth day after infection, and adult 
trichine in great number were present in the small intestine. 

In the experiments which precede those just described eosinophile 
cells of the blood have diminished with greater or less rapidity just 
before death. ‘The weight of the animal doubtless gives the best 
indication of the effect of the infection upon its nutrition, and 
changes in weight can serve as an index of the power of resistance. 
The diminution in weight. which precedes death is accompanied 
by a corresponding diminution in the number of eosinophile cells. 
This is well seen in Chart I., where the weight, after increasing 
during: the first two weeks, subsequently falls, gradually at first, 
but later more rapidly. In Chart II., even though the weight gradu- 
ally diminishes from the onset of infection, decrease of eosinophiles 
corresponds with a more sudden fall in weight. In Experiments 
5, 6, and 7 the rapidity with which the resistance of the organism 
has been overcome is shown by the sudden fall in weight; the 
eosinophile cells rapidly diminish in number, and subsequent 
anatomical studies will demonstrate how injurious is the effect of 
the infectious agent upon these cells. 

LocaL ACCUMULATION OF EoOsINOPHILE CELLS. Several experi- 
mental studies have sought to determine the pathological changes 
produced in lower animals by trichina spiralis, and especial atten- 
tion has been given to the muscle fibres invaded by the para- 
site. The purpose of the present investigation has been to study 
the relation of the leukocytes and notably of the eosinophile cells 
to the parasite or to poisons produced by it. Since the eosinophile 
cells are increased in the blood the attempt has been made to deter- 
mine how they multiply, where they accumulate, and what altera- 
tions they undergo. The final object of such study is to determine, 
so far as possible, what part the eosinophiles playin resisting invasion 
of an animal parasite. 

According to Leuckart, whose view has long been accepted by 
pathologists, the embryos of trichina spiralis set free by the female 
worm within the lumen of the intestine make their way by aid of 
their own activity through the intestinal wall into the peritoneal 
cavity, and hence, following the loose connective tissue, reach the 
various voluntary muscles. Leuckart had rarely, if indeed ever, 
seen embryos free within the intestinal lumen. Cerfontaine’ and, 
later, Askanazy’ have shown that the mature female worm pene- 
trates the mucosa and there expels her young. ‘Transmission by 


1 Arch. de biol., 1893, xiii., i., 125. 2 Virchow’s Arch., 1895, cxli., 42. 
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way of the lymphatic vessels through the mesenteric lymphatic 
glands and thoracic duct to the vascular system affords a simple 
explanation of the rapidity with which trichine are carried to the 
muscles throughout the body. 

The observations of Askanazy are of especial interest. Many 
female trichinz pierce the villi, and in part, or with their entire 
body, enter the central chyle vessel, within which free embryos 
can be found; female worms also penetrate the mucosa, where 
they usually enter a lymphatic vessel. A few parasites apparently 
fail to find a lymphatic vessel and deposit their young within the 
mucosa, whence not improbably they migrate by their own activity 
through the intestinal wall into the peritoneal cavity. Repeated 
observations have, however, shown that the embryonic trichine, 
an insignificant number excepted, enter the lymphatic vessels and 
are carried to the mesenteric lymph glands, where, in rabbits, 
according to Askanazy, embryos are readily found during the latter 
part of the second week after infection. From the lymph glands 
by way of the lymph stream, trichine enter the thoracic duct and 
hence are carried through the heart and lungs to the systemic cir- 
culation, thus reaching, ten to fourteen days after infection, the 
voluntary muscles, which alone afford a suitable site for further 
development. In the lungs of infected rabbits Askanazy has rarely 
failed to find small red areas where the bloodvessels are dilated and 
hemorrhage has occurred into the alveoli; at a later stage fibrin 
and some leukocytes are present. Within such areas he has repeat- 
edly found embryonic trichinee, which acting, he believes, as emboli, 
cause the lesion and afford further evidence in favor of a hemal 
distribution of the parasite. 

I have studied the relation of the eosinophile cells to the lesions 
of experimental trichinosis in a considerable number of animals, 
some dead as the result of infection, others killed at varying inter- 
vals after infection. In the four experiments to follow, a uniform 
dose of 2500 trichinse was administered; the blood was examined 
at intervals of four days, and the animals were allowed to live 
periods varying from approximately one to four weeks. Subse- 
quent observations made for the most part upon animals spon- 
taneously dead after infection have shown that these experiments 
fairly represent the course of infection. 

Experiment 8. ‘The animal was killed on the ninth day after 
receiving 2500 trichinee. 


Day. Eosinophile leukocytes. Weight. 
ist. . . 5.7 per ct, 487 grm. 


Experiment 9. The animal was killed on the fifteenth day after 
infection with 2500 trichine. 
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Eosinophile Kosinophile 
leukocytes. leukocytes. — 
Ist . 17 per ct. 336 grm. 13th . 10.7 per ct. 432 grm. 


Experiment 10. ‘The animal was killed on the twenty-second 
day after infection with 2500 trichine. 


Eosinophile | Eosinophile 
Day. Weight. Day. Weight. 
Ist . . 5.7 per ct, 567 grm. 17th 15.3 per ct. 572 grm. 
5th . 63 584 “ 21st 19.7 570“ 
9th . 566“ 22d 566“ 


Experiment 11. An animal which had received 2500 trichine 
was killed on the twenty-ninth day after infection. 


Day. Eosinophile Weight. Day. Eosinophile Weight. 


leukocytes. leukocytes. 
Ist . . 6.7 per ct. 586 grm. 17th 15.7 680 grm. 
5th . 6.7 635 | 21st 183 690 
9th . 43 630 25th 692 “ 
668“ 674 


In accord with the observations of Cerfontaine and Askanazy 
upon the hemal dissemination of the parasite, increase of the 
eosinophile leukocytes, previously described, is associated with 
local accumulation in the mesenteric lymph glands and in the 
lung. No noteworthy increase of these cells in the intestinal 
mucosa was noted, though in no instance was I so fortunate as to 
obtain a section through a worm which had penetrated into the 
mucous membrane. During the third week (Experiments 3 and 9), 
at a stage when trichine are entering in large number the lymphatic 
vessels of the intestine, eosinophile cells accumulate in the lymphatic 
glands at the base of the mesentery, and may be collected in such 
numbers that they give the appearance of a small abscess in which 
ordinary polynuclear cells are replaced by eosinophile leukocytes. 
There is, however, no evidence of necrosis or of liquefaction of tissue 
in such a focus. ‘The occasional presence of numerous epithelioid 
cells, commingled with eosinophiles in the centre of the lesion, 
gives evidence that proliferation of the fixed cells may occur. 
At a later stage eosinophile cells disappear from the gland, in part 
at least, and in one instance (Experiment 12), in an animal which 
died during the sixth week after infection, eosinophile cells had 
almost completely disappeared, but small nodules of newly formed 
tissue, containing many epithelioid cells, apparently represented 
the lesion which at an earlier stage had been found infiltrated with 
leukocytes. 

In one instance (Experiment 3) there was inconclusive evidence 
that accumulation of eosinophile cells was caused by the presence 
of an embryo of trichinz. In the centre of a focus, where prolifer- 
ating cells of epithelioid type were commingled with eosinophile 
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leukocytes, was a small amount of hyaline material. Indefinitely 
defined structure suggested the presence of a much altered parasite. 
In one instance an embryo was found within the mesenteric gland. 
but eosinophiles were not numerous about it 

Only in the lung does one find accumulations of eosinophile cells 
approaching in extent those of the mesenteric lymphatic glands. 
Embryonic trichinz, or toxic products associated with their pres- 
ence, after leaving the lymphatic glands would first reach this organ. 
Askanazy has directed attention to small hemorrhagic foci in the 
lung of rabbits infected with trichinz and has been able to demon- 
strate the parasite within the lesion. Similar ecchymoses occur in 
the lungs of infected guinea-pigs after the beginning of the fourth 
week. At times the interalveolar capillaries are much dilated and 
red blood corpuscles have escaped into the alveoli. In one instance 
(Experiment 4) fibrin was also present and leukocytes, with eosino- 
phile granulations, had accumulated in the periphery of the focus. 
In Experiments 10 and 11 the lungs contained small nodules of 
consolidated tissue in which eosinophile cells were massed in immense 
numbers. ‘The alveolar walls were thickened and the alveoli were 
either filled by large desquamated epithelial cells or replaced by 
fibrous tissue. In the centre of the nodule eosinophile cells were so 
closely packed together that in sections stained with eosin the tissue 
had an almost homogeneously red color. In the walls of the 
adjacent alveoli eosinophile cells were scattered in countless num- 
ber. In none of these lesions have I found trichine. 

During the third week after infection trichinz are readily found 
in the voluntary muscles. ‘The changes that follow their pene- 
tration into the muscle fibres have been carefully described in 
recent years by Ehrhardt' and others. Degeneration of the fibre is 
associated with proliferation of its nuclei. At no stage of the 
disease have I found eosinophile cells even in small number in the 
neighborhood of the degenerate fibres. In this respect trichinosis 
of guinea-pigs differs from that of the human subject. 

MULTIPLICATION OF EoOsINOPHILE CELIS. Examination of the 
blood has shown that the eosinophile leukocytes, which begin to 
increase during the second week of trichinosis, reach a maximum 
during the latter part of the third week. These cells, which do 
not differ from those ordinarily present in the blood, are a little 
larger than the finely granular leukocytes and possess polymorphous 
nuclei. The eosinophile cells which accumulate in the lymphatic 
glands of the mesentery and in the lungs are identical in structure. 
Their nuclei are polymorphous and never give evidence of mitotic 
division. In the bone-marrow, however, eosinophile cells can be 
shown to proliferate actively. 

During the first two weeks after infection the number of eosino- 
phile cells in the bone-marrow is not notably altered, but at a later 


1 Ziegler s Beitriige, 1896, xx., 1, 43. 
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period the cellular elements are increased at the expense of the 
fat and the number both of eosinophile myelocytes and of forms 
with polymorphous nuclei is very greatly increased, while mitotic 
division is encountered much more frequently than in the normal 
marrow. 

In a preceding article I have shown that the proportion of eosino- 
phile leukocytes in the blood of apparently healthy guinea-pigs is 
subject to great variation, the percentage count ranging from less 
than one to more than thirty. Corresponding to this varying pro- 
portion of eosinophile cells the bone-marrow exhibits noteworthy 
peculiarities. In animals of which the blood contains approxi- 
mately 1 per cent. of eosinophiles fat is abundant and the cells of 
the marrow occupy the space between the fat cells. Cells with 
eosinophile granulation are fairly numerous and are in part myelo- 
cytes with eosinophile granulation, large cells with large, round, 
oval, or slightly irregular nuclei; in part smaller cells with poly- 
morphous nuclei, resembling the eosinophile leukocytes of the cir- 
culating blood. In animals containing a higher proportion of 
eosinophile leukocytes, for example, 5 or 10 per cent., fat is some- 
what less abundant and eosinophile cells form a much greater 
proportion of the marrow cells. Where, however, eosinophile 
leukocytes form from 15 to 30 per cent. of the white blood corpuscles 
the bone-marrow presents a characteristic appearance. Fat is 
largely replaced by myeloid cells, of which those with eosinophile 
granulation form a large proportion. Particularly numerous are 
myelocytes with eosinophile granulation. Similar cells in process of 
mitotic division, though never very abundant, are more numerous 
than is usual. 

A brief description of the bone-marrow from Experiments 8 to 11, 
in which animals were killed at the end of one, two, three, and four 
weeks after infection with trichine, will show that the eosinophilia 
of trichinosis is accompanied by changes in the marrow similar to 
those just described. In none of these experiments did the pro- 
portion of eosinophile leukocytes equal 10 per cent. at the time 
when infection occurred. At the end of the first and of the second 
week after infection eosinophile cells are present in moderate num- 
ber and mitotic figures are found only after continued search At 
the end of the third week (Experiment 10), when, as has been 
shown, the eosinophile leukocytes of the blood attain a maximum, 
the fat of the marrow is largely replaced and eosinophile cells are 
present in very great number. Eosinophile myelocytes are par- 
ticularly numerous, and dividing forms are abundant. Mitotic 
figures are readily recognized by the hyperchromatic condition of 
the nuclei. The diaster stage of division is not infrequently encoun- 
tered, while at times complete division of the cell body has occurred. 
At the end of the fourth week (Experiment 11) the appearance of 
the marrow is similar to that just described, but mitotic division is 
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somewhat less frequent in the sections. When an animal dies 
during the fourth week of infection the bone-marrow resembles 
that of animals killed at the height of eosinophile leukocytosis, 


even though the number of eosinophile leukocytes has diminished’ 


shortly before death. This fact is well illustrated by the bone- 
marrow from Experiments 2 and 4, where death has occurred on 
the twenty-eighth and twenty-fifth day ‘after infection. Fat is 
largely replaced and eosinophile cells are present in ‘very great 
number; eosinophile cells with polymorphous nucleus are, how- 
ever, much more numerous than myelocytes, and only in the mar- 
row from Experiment 4 has one mitotic figure been found. 

The changes observed in the bone-marrow of guinea-pigs in 
which the eosinophile cells of the blood have been increased by 
trichinosis are comparable to those which have been found associ- 
ated with the ordinary form of leukocytosis, in which the poly- 
morphonuclear leukocytes with fine granulation (neutrophile in 
man, amphophile in rabbit) are increased. Ribbert' first showed 
that the injection of micro-organisms causes an increase of the 
finely granular myelocytes and a diminution of fat in the bone- 
marrow. Roger and Josué’ studied the changes in the marrow 
accompanying suppuration and noted that an increase of the finely 
granular myelocytes, together with a diminution of fat, is caused 
by the injection of various toxic and infectious agents. Muir* 
has studied the changes in the bone-marrow consequent upon the 
repeated injection of staphylococcus pyogenes aureus into rabbits. 
Cellular elements increase at the expense of fat, and finely granular 
myelocytes, which divide by mitosis, are present in greatly increased 
number. Both Muir and Roger and Josué distinguished two types 
of cellular proliferation in the bone-marrow. When, as the result 
of hemorrhage or of abnormal destruction of red blood corpuscles, 
the nucleated red corpuscles proliferate by mitosis, the marrow 
assumes an appearance which is distinguishable from that associ- 
ated with prolonged leukocytosis; an erythroblastic type can be 
distinguished from a leukoblastic type of marrow. 

The experimental study of trichinosis has shown that the eosino- 
phile leukocytosis of this disease is associated with changes in the 
bone-marrow which are analogous to those accompanying the more 
common leukocytosis caused by bacterial infection and by other 
means. The eosinophile leukocytes of the blood are derived by 
mitotic division from eosinophile myelocytes, which are analogous 
to the finely granular myelocytes. With continued proliferation 
of these cells their number in the bone-marrow so increases that, 
replacing the fat, they give a characteristic appearance to the tissue. 
A coarsely granular or eosinophile variety of the leukoblastic type 


1 Virchow’s Arch., 1897, cl., 391. 
2 Compt.-rend. Soc. de biol., 1896, p. 1038; and 1897, p. 322. 
3% Journal of Pathology and Bacteriology, 1901, vol. vii. p. 161. 
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of marrow is then distinguishable from the more common finely 
granular variety. 

DEGENERATIVE CHANGES IN EOSINOPHILE CELLS WITH SEVERE 
Tricurinosis. Infection with trichine in such number that the 
animal survives or dies only after several weeks causes active multi- 
plication of the eosinophile cells. Infection with a very large num- 
ber of trichinze, fatal within one or two weeks, is followed by rapid 
diminution of the number of these cells in the blood, and study of 
the internal organs from guinea-pigs used for Experiments 5, 6, and 
7 have shown that the eosinophile cells under such conditions 
undergo degenerative changes which further indicate that the toxic 
products of the parasite exert a specific action on them. The 
organs obtained from animals used in the two following experi- 
ments, in which trichine in great number were administered, have 
been studied in order to confirm these observations. 

Experiment 13. A guinea-pig weighing 648 grams was fed with 


pork containing 5300 trichine and died on the eighth day after . 


infection. Adult trichinee were found in immense number in the 
small intestine. 

Experiment 14. A guinea-pig weighing 679 grams received 7500 
trichine. Two months before, the animal had been infected with 
2000 trichinze and had completely recovered, the weight increasing 
almost 150 grams. Following the second infection the weight 
rapidly decreased and death occurred on the ninth day. 


Day. Eosinophile leukocytes. Weight. 
Ist . ‘ e 0.7 per ct. 679 grm. 


Of much interest are the changes in the bone-marrow caused by 
rapidly fatal trichinosis. Here the number of eosinophile cells 
undergoes no noteworthy alteration, and both myelocytes and forms 
with polymorphous nuclei are present in moderate number. The 
nuclei of the myelocytes exhibit greater irregularity of outline than 
is usual, so that they not infrequently assume an irregularly lobed 
form, the size of the cell distinguishing it as a myelocyte. Mitotic 
figures are occasionally seen. ‘The nuclei of the smaller eosinophile 
cells frequently stain deeply, are very irregular in outline and often 
have a shrivelled appearance. Particularly noteworthy is the 
presence of eosinophile cells in which the nuclei have undergone 
fragmentation. The number of such cells is variable, and those 
affected appear to be both myelocytes and polymorphonuclear 
forms. ‘Throughout such a cell are scattered spherical globules 
of chromatin, varying in size and staining deeply and homogene- 
ously. The body of the cell appears to be unchanged, and the 
eosinophile granules take their usual brilliant stain. 

Eosinophile cells, with similarly shattered nuclei, have been 
found in other organs. In Experiments 5 and 13 many eosino- 
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phile cells in the mucosa of the small intestine had undergone 
nuclear fragmentation, and the same process was observed in the 
mesenteric lymph glands. In one instance (Experiment 5) eosino- 
phile cells were numerous in the mesenteric lymph gland, and at 
one point had accumulated to form an abscess-like focus similar 
to those already described; here nuclear fragmentation, was par- 
ticularly frequent. 

Conc.iusions.—The administration of trichina spiralis to the 
guinea-pig causes an increase of the eosinophile leukocytes in the 
blood, comparable to that which accompanies human infection. 
There is no constant alteration of the number of these cells until the 
end of the second week after infection, when their relative and abso- 
lute number rapidly increases and reaches a maximum at the end 
of the third week. At this time embryonic trichinz are in process 
of transmission from the intestinal mucosa by way of the lymphatic 
vessels and the blood through the lungs to the muscular system. 

Eosinophile cells accumulate in the mesenteric lymphatic glands 
and in the lungs and form foci which resemble small abscesses in 
which polynuclear leukocytes are replaced by eosinophile cells. 
These cells are provided with polymorphous nuclei and do not differ 
from the eosinophile leukocytes of the circulating blood. Accu- 
mulation of eosinophile cells in the mesenteric lymphatic glands 
and in the lungs is explained by the transmisson of the embryonic 
parasite through these organs. 

Increase of eosinophile cells in the blood and in other organs is 
accompanied by characteristic changes in the bone-marrow. ‘The 
fat is diminished in amount, and cellular elements replace it. Cells 
with eosinophile granulation are present in immense number, and 
particularly numerous are the eosinophile myelocytes, cells peculiar 
to the bone-marrow, while such cells, undergoing mitotic division, 
are more numerous than usual. The bone-marrow is the seat of 
multiplication of the eosinophile leukocytes. 

The number of eosinophile leukocytes in the blood always dimin- 
ishes before death, so that the proportion usually becomes less than 
1 per cent. 

Infection with a very large number of trichinz causes a rapid 
diminution of the number of eosinophile leukocytes and is quickly 
fatal. The eosinophile cells of the bone-marrow exhibit degenera- 
tive changes, of which nuclear fragmentation is most characteristic: 
Similar changes may affect the eosinophile cells of the intestinal 
mucosa and of the mesenteric lymph glands. Mild infection stim- 
ulates the eosinophile cells to active multiplication, but severe infec- 
tion causes their destruction. 
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A BRAIN TUMOR INVOLVING THE SUPERIOR PARIE- 
TAL CONVOLUTION; TWO OPERATIONS FOR ITS 
REMOVAL; PARTIAL SUCCESS, WITH SOME 
RELIEF OF SYMPTOMS; DEATH TWO 
YEARS LATER; AUTOPSY." 


By THeopore M.D., 
(OF PITTSBURG) 
NEUROLOGIST TO THE ALLEGHENY GENERAL HOSPITAL; PHYSICIAN TO THE INSANE 
DEPARTMENT OF ST. FRANCIS’ HOSPITAL. 


CuintcaL SumMARY. Man of good habits, aged fifty-six years; 
neurasthenic symptoms for one year; then during four years frequent 
attacks of Jacksonian epilepsy, initial convulsive movements begin- 
ning in the left great toe; general symptoms of brain tumor appear 
only after these attacks had been present for two years; two operations; 
tumor only partly removed because of hemorrhage; partial relief; 
death five years after onset and two years after the operation. Autopsy: 
A large spindle-celled sarcoma in the right superior parietal convolu- 
tions and adjacent mesial convolutions.—J. H., a man, aged fifty-six 
years, a druggist, had always enjoyed good health until the spring 
of 1898. His family and personal history were negative; he denied 
specific disease. No history of traumatism. 

In the spring of 1898 he felt tired and often complained of weari- 
ness. Slumber refreshed him much less than formerly, being often 
disturbed by dreams. He often sung in his sleep. The patient 
frequently remarked that he “could not keep up with the proces- 
sion.” These neurasthenic symptoms continued until February, 
1899 (i.e., about one year), when, without the slightest warning, 
he was seized with an attack as follows: 

His left great toe felt as though ina “cramp.” ‘This sensation 
continued for five minutes, when he sat down. By this time the foot 
began to twitch. This also continued five minutes. Then convul- 
sive movements began to ascend the body, involving, in the order 
named, the muscles of the left side of the trunk, the neck, caysing 
here a sense of choking, and, finally, the muscles of the chest and 
neck, especially those of the right side, the head moving forward 
and backward, striking with force against the floor. These con- 
vulsive movements were mainiained without intermission from 1.30 
to 5 p.m., when they ceased for a time. Soon there was a resumption 
of the movements in the left trunk, which, with intermissions, were 
kept up until 2 a.m. the next day. He was conscious throughout 
the attack, at times engaging in conversation. The arm and face 
were at no time involved in convulsive movements. During the 


1 A paper read before the Allegheny County (Pa.) Medical Society, November 17, 1903. 
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attack he experienced a peculiar sensation in the left leg “like 
electricity going through it.” 

Following this seizure, moderate but distinct loss of power in the 
left arm and leg were noted by the patient. He stayed in bed more 
or less for a period of three weeks, when he felt as well as ever, 
except for a certain loss of control of the left arm and some “clumsi- 
ness’’ of the left leg. Four weeks after this attack he was in better 
health than at any subsequent period. 

Five weeks after the attack just described a second occurred; and 
this was followed by a third, fourth, and fifth seizure, the intervals 
between them being from ten to fifteen days. These attacks lasted 
from ten to twenty minutes each, and always began by twitchings 
in the left great toe, which marched up the leg, thigh, and trunk, 
as in the first attack. In no seizure was the face or arm involved 
in convulsive movements; but the latter felt numb and weak during 
the attack. 

Now several attacks occurred in which the entire left leg was at 
once involved in convulsive movements. In a few attacks the 
muscles of the calf or thigh seemed to be first involved 

Since the first dozen attacks they have occurred at irregular 
intervals of from ten days to six weeks up to the time of the opera- 
tion. ‘The great majority of all these seizures began by convulsive 
movements in the left great toe; although others occurred in which 
the muscles of the entire left leg were apparently simultaneously 
involved. 

Usually (not always) the patient could predict an attack from a 
few minutes to twenty-four hours in advance by a peculiar sensa- 
tion in the leg. After each attack the left arm and leg were weak 
for a time; but usually recovered within the ensuing five or six 
days. Convulsive movements ceased in all muscles simultaneously. 

His consciousness was entirely preserved throughout all the 
seizures. The left arm and face were never involved in the con- 
vulsive movements. The eyes never turned to one or the other 
side during a seizure. 

The patient had never had headache, vomiting, vertigo, loss of 
vision, diplopia, or disturbance of hearing. 

The last attack before the operation occurred in the latter part 
of April, 1901, and about twenty-six months after the initial seizure. 

He went to bed complaining of a great sense of weariness and 
fell into an unusually heavy sleep. ‘The next day he complained 
of severe headache located in the occiput. The next night he was 
taken with a severe seizure of the usual type while on the street. 
For thirty-six hours following he was dull, stupid, restless, delirious. 
The second evening after this attack, when he was examined by 
Drs. Montgomery, Stieren, and myself, he was still somewhat dull 
and clouded mentally; but when aroused he recognized members 
of his family and conversed a little. Palsy of the right third nerve 
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was apparent, as evidenced by a dilated pupil, external squint, and 
ptosis in the right eye. Dr. Stieren discovered optic neuritis of the 
right eye and an appearance suggestive of this condition in the 
left eye. 

Close questioning of members of the family developed the fact 
that the patient was believed to have undergone moderate but 
progressive mental deterioration since the first convulsion, as evi- 
denced chiefly by a growing lack of interest in affairs, dulling of 
perception, a lessened sense of responsibility, and a considerable 
loss of self-reliance. It also developed that the patient had suffered 
a progressive loss of power in the left arm and leg, aside from the 
temporary losses following the seizures. 

Examination, May 16, 1901. ‘There is in the median line of the 
skull posteriorly, about four or five inches anterior to the inion, two 
inches posterior to the Rolando fissure, a bony protuberance, which 
his wife believes has grown during the last few years. 

T he mental condition is one of mild, moderate dementia. Memory 
is fairly good. He is somewhat careless in his habits. His interest 
in affairs has diminished. He does not read, go to church, etc., as 
formerly. 

Muscular Sense and Stereognostic Appreciation. He recognizes 
objects placed within either hand readily. Stereognostic apprecia- 
tion by his feet seems equal. Fingers of left hand, placed in various 
positions, are not correctly reproduced in right hand. 

Special Senses. Hearing and eyesight normal. Taste normal. 

Eyes. No apparent extraocular palsy. He moves his eyes in all 
directions readily. Pupils equal; they react moderately but promptly 
to light and also to accommodation. 

Sensation. ‘Temperature sense, normal; tactile, normal; pain, 
normal. 

Motion. Grasp of left arm distinctly less than that of the right, 
probably about one-third less. There is about the same degree of 
loss of power in the left leg. 

Reflexes. Knee-jerks: right is normal; left is greatly increased. 
Ankle clonus absent on both sides. Plantar reflexes on both sides 
are very active. Babinski sign absent on both sides. Cremaster 
reflex present on both sides. Abdominal reflex absent on both sides. 
Biceps-jerk: absent on right side; present on left side. Triceps-jerk: 
left, absent; right, absent also. Scapular reflex not obtainable. 

Percussion. No difference in percussion note over the skull. 
More pain is produced over the protuberance on the skull previously 
mentioned than elsewhere. 

Viscera. Heart, lungs, and liver normal. Pulse 100. 

Diagnosis. A tumor of unknown character in the superior 
Rolandic region of the right side involving the leg centre. 

Operation, May 20, 1901, by Dr. R. W. Stewart, at the Mercy 
Hospital. 
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It was proposed to make an opening, the centre of which should 
be over the right superior parietal convolution, just behind the 
Rolandic fissure and as near to the median line as possible; but when 
the flap of scalp was turned back, the long protuberance already 
referred to became very striking; and here the bone was found to be 
very thin, soft, and evidently diseased; so it was hastily concluded 
to make the opening at this point—1.e., about one inch directly 
posterior to the point at first intended. This bony protuberance 
proved to be soft, spongy, thin, eroded skull, very dark in color, 
which was readily removed. ‘The healthy dura beneath was incised 
when a tumorous mass was readily made out. But with beginning 
attempts to remove it the patient fell into a condition of collapse, 
due largely or wholly probably to a continuous and persistent oozing 
hemorrhage from the seat of the operation. The wound was, there- 
fore, packed, arid the operation hastily concluded. The patient 
recovered fairly well and seemed to be in good condition on the 
next day. A microscopic section of a portion of the tumor removed 
proved to be a spindle-celled sarcoma (Dr. Singley). 

A second operation was undertaken by Dr. Stewart six days later, 
Drs. McKennan, Werder, Buchanan, Mayer, and others being 
present. As soon as the packing was removed a steady and per- 
sistent hemorrhage at once began, which repeated packings failed 
to control. An enlargement of the opening in the skull failed to 
reveal cerebral convolutions at any point. Dr. Stewart was, how- 
ever, able to get his finger between the tumor and the brain structure 
and thought the growth extended in a forward direction. After the 
removal of a number of small pieces of the tumorous mass, the 
operation was again hastily terminated, since the patient was again 
going rapidly into a condition of collapse. He made an uneventful 
recovery from the second operation. 

I examined the patient on July 25, 1901, when I found the wound 
well healed. He expressed himself as feeling brighter and happier 
than for several months past. He had resumed smoking, a habit 
he had given up some months before the operation because of a 
lack of desire for tobacco. Members of his family, too, regarded 
his mental condition as much improved. In the two months since 
the operation he had had two convulsive seizures of the usual type. 

The patient lived a little longer than two years after this examina- 
tion; but during this time he was not again examined by me. His 
family report, however, that for the most part he was fairly com- 
fortable; that the convulsive seizures occurred with somewhat less 
frequency and severity than during the two years preceding the 
operation; that he was troubled with headache but seldom; and 
that he never vomited; that his eyesight seemed good; that he was 
hopeful, cheerful, and on the whole happy; that, although much 
improved mentally, a certain psychic reduction was noticeable; and 
that a certain degree of weakness of the left arm and leg was observ- 
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able (more at some times than at others). In short, both the patient 
and his family felt that he had been much benefited by the operation. 

Last January he developed an attack of pneumonia, and follow- 
ing convalescence from this illness considerable increase of his 
mental reduction was noticed; and from this time on loss of power 
in his right arm and leg, especially the latter, steadily increased and 
became very marked. However, only a few days before his death 
he walked about the neighborhood with the aid of a cane and visited 
some friends. With the aid of his glasses he was still able to read 
a newspaper. Although he seldom complained of headache, he 
often spoke of a fulness about the head. 


Fie. 1. 


On July 31, 1903, he was seized with two general convulsions. 
Following the second attack coma developed, and death occurred 
on August 2d. 

An autopsy was performed by Drs. Daggett, Litchfield, and 
myself sixteen hours after death. ‘The scalp over the opening in 
the skull was found much depressed and united by thin cicatricial 
bands to the underlying structure, and these in turn to the tumor 
mass. Part of the tumor adhered to the skull-cap upon its removal. 

The tumor was found to extend from the upper extremity of the 
Rolandic fissure to the parieto-occipital fissure, posteriorly. On 
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the convexity of the brain it extended downward to the upper por- 
tion of the inferior parietal convolution. On the mesial aspect of 
the brain it extended down to the upper third of the gyrus fornicatus. 
It bulged beyond the median line, producing a large concavity on 
the mesial aspect of the opposite lobe, at one point, over the para- 
central convolution, giving off two tit-like projections, which pro- 
duced deep indentures in the corresponding convolutions of the 
left side. The tumor, therefore, involved the superior parietal, 
the paracentral, and quadrate convolutions chiefly and the inferior 
parietal convolution and the gyrus fornicatus also partially. No 
other tumor was discovered. 

The tumor was dense in structure and easily palpable in the fresh 
specimen from the surrounding cerebral tissue, and about the size 


Fig. 2. 


of a duck-egg. On section it offered great resistance to the knife. 
It was clearly defined from the brain tissue at all points. Imme- 
diately below the tumor, as shown by the section, the brain mass, 
for a depth of one inch, was somewhat softened. 

Remarks. In brief, we have here a sarcomatous tumor, the 
size of a duck-egg, situated in the right superior parietal, quadrate 
and paracentral convolutions, which had probably been growing 
for at least five years. 

The first year of its growth the tumor had produced symptoms of 
a neurasthenic character only, during which time its diagnosis would 
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have been impossible. Fourteen months later Jacksonian epileptic 
attacks, with the signal symptom in the left great toe, began, and 
were maintained at intervals until death. Only three years later, or 
two years after the first of these attacks, did any other symptoms of 
the growth manifest themselves, the patient during this time being 
free from optic neuritis, headache, vomiting, vertigo, and cranial 
nerve palsies, the common symptoms of brain tumor; and so during 
this period a positive diagnosis of the growth was impossible. Never- 
theless, even during this period the tumor had been strongly sus- 

ted. I saw the patient for the first time on November 14, 1899, 
with Dr. Litchfield, at that time the attending physician (t. e., 
about nine months after the initial seizure). Dr. Litchfield had 
already reached the conclusion that the attacks of Jacksonian 


Fie, 3. 


epilepsy were due to an organic lesion, situated in the motor cor- 
tical region for the left great toe, and had urged an operation, with 
a view of exploring this region, having proven antisyphilitic treat- 
ment useless. I concurred in this view. Had Dr. Litchfield’s 
advice been acted upon at this time or shortly afterward, it seems 
to me not unlikely, if not, indeed, probable, that the growth would 
have been successfully removed, since we must suppose it was 
then much smaller than it was at the time of the operation, eighteen 
months later, and since the point at which it was then proposed to 
trephine would have discovered the growth. Indeed, nearly all the 
favorable features for a successful operation were then present, viz.., 
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a single hard, circumscribed sarcoma, moderate in size, non- 
infiltrating and situated in one of the most accessible areas for 
surgical intervention, and in an area which permitted the maximum 
of certainty in localization by the clinician. 

These same favorable features were present at the time the opera- 
tion was undertaken, eighteen months later, except that the tumor 
was then doubtless larger. But, on the other hand, with the appear- 
ance of headache, optic neuritis, and stupor the probability that 
the organic lesion was a tumor had grown to a practical certainty. 

Even as it was, one cannot escape a feeling of disappointment 
that the growth was not entirely removed at the operations, since 
even then it was still an unusually favorable one for surgical inter- 
vention. But I will say no more of the surgical aspect of the case, 
since Dr. Stewart has kindly consented to offer some discussion of 
this phase of the subject; his remarks are appended to this paper. 

Although the character of the tumor was not diagnosed, yet con- 
sideration of two features pointed to sarcoma, viz., the slow growth 
of the tumor and the fact that sarcoma occurs more frequently than 
any other brain tumor in adults.’ In a negative way the absence 
of carcinoma or tubercle in other parts of the body also lent support 
to this view. 

As to the light this case sheds on cerebral localization, not a great 
deal can be said, because of the considerable size of the tumor, and 
since its exact starting-point cannot be known. In general, however, 
it conforms to the commonly accepted view that the cortical motor 
representation for the left great toe is situated in the opposite superior 
parietal convolution. It argues against the location of stereognostic 
appreciation taking place in this convolution. It also argues against 
the views of those who would place the motor cortical representation 
for the great toe in the superior precentral convolution—. e., an- 
terior to the Rolandic fissure; and, on the contrary, it affords support 
to the views of those who localize this function in the superior 
parietal convolution, well back of the Rolandic fissure. It will be 
remembered that the tumor extended anteriorly only to the Rolandic 
fissure. 

If we may judge by the bony protuberance on the skull, the 
growth began midway between the Rolandic and parieto-occipital 
fissure, next to the longitudinal fissure. 

A noteworthy feature of the case was the absence of some and 
the late appearance and temporary character of other of the general 
symptoms of brain tumor. Headache was severe once only, in the 
attack just before the operation. Vomiting and vertigo were never 
symptoms. The optic neuritis probably subsided, since no appre- 
ciable defect of vision was present at any time after it was discov- 
ered. The third nerve palsy was, I believe, correctly interpreted 


} Starr. Organic Nervous Diseases, p. 585, 


| 
| 
| 


DILLER: BRAIN TUMOR. 503 


at the time as a “distant symptom,” and not due to direct involve- 
ment of this nerve or its nucleus. 

One more point seems worthy of comment, viz., protrusion and 
erosion of the bone over the growth. ‘The question arises in my 
mind, Was this due to the hard and unyielding character of the 
neoplasm which, by pressure, had shut off the blood supply to the 
superimposed cranial bone? It would seem so. 

I am indebted to Dr. Litchfield for his notes on the earlier history 
of this case; to Dr. A. Létevé for the excellent photographs which 
illustrate this paper; and to Dr. R. W. Stewart for consenting to 
offer some discussion of the surgical aspects of the case. ‘To each 
of these gentlemen I desire to express my thanks. 


Remarks by R. W. Stewart, M.D. 


The improvement, both in the mental and physical condition of 
this patient which followed partial removal of the tumor, makes it 
all the more regrettable that the whole growth was not enucleated. 
Had this been done, it is quite probable that there would have been 
a permanent recovery, as these growths are, as a rule, only semi- 
malignant in character and with but little tendency to infiltration. 

The difficulty which I experienced with this case was the alarming 
hemorrhage following the attempt at removal of the growth, which 
apparently had opened the longitudinal ‘sinus. The hemorrhage 
was so severe that the patient immediately went into collapse, and 
a fatal issue was only prevented by packing the cerebral cavity and 
the resort to hypodermic stimulation. 

After the lapse of a week I was in hopes that the packing could be 
safely removed and the operation completed; but the attempt to do 
so was followed by exactly the same experience as in the former 
trial, and only a small portion of the tumor was removed at this time. 

As the microscopic examination showed the tumor to be a sar- 
coma, and as no definite idea was obtained as to the limits of the 
growth, no further attempt was made to remove it. 

The light shed on the case by the post-mortem evidence showed 
that the tumor was not inoperable, and I feel that I erred in two 
things. First, in not doing the operation in two steps as follows: 
First: removal of the skull over an area sufficiently extensive to 
expose the dura over the entire underlying tumor. ‘The flap is then 
stitched back in position, and in the course of a week the second 
operation should be undertaken. 

This consists in reopening the wound, incision of the dura over 
the entire extent of the tumor, and the control of all hemorrhages 
as the operation progresses. In this case it would probably have 
been necessary to ligate the longitudinal sinus at each side of the 
tumor. The tumor is then dissected out very much in the manner 
in which it is done in the post-mortem room, hemorrhage being 
controlled by ligation of the vessels as the operation progresses. 


| 

| | 
| 

| | 


504 HUNT: CONGENITAL CYSTS OF THE FOURTH VENTRICLE. 


The chief advantage in doing the operation in two steps is that 
it minimizes the shock, which is the greatest danger confronting the 
patient. Had this been done and a sufficiently extensive area of 
the skull removed, it is probable that there would have been no 
opportunity for post-mortem findings in this case. 


CONGENITAL CYSTS OF THE FOURTH VENTRICLE.’ 


A REPORT OF TWO CASES ASSOCIATED WITH TUMOR OF THE OPTIC 
THALAMUS AND CRUS CEREBRI. 


By J. Ramsay Hunt, M.D., 
(OF NEW YORK) 
ASSISTANT INSTRUCTOR IN NERVOUS DISEASES IN THE CORNELL UNIVERSITY MEDICAL COL- 
LEGE, NEW YORK; NEUROLOGIST TO THE CITY HOSPITAL ; ASSISTANT PHYSICIAN 
TO THE MONTEFIORE HOME. 


(From the Pathological Laboratory of the Cornell University Medical College.) 


Inrropuction. ‘The pathological conditions resulting in the 
formation of cysts within the fourth ventricle or a cystic dilatation 
of the ventricle are as follows: 

1. Parasitic: Cysticercus or échinococcus cysts. 

2. Cystic degeneration of a tumor. 

3. Cystic degeneration of the choroid plexus. 

4, Cystic dilatation of the fourth ventricle from occlusion of its 
communications. 

5. Congenital cysts. 

These are of pathological rather than clinical importance because 
of their rarity and the atypical character of the symptoms produced. 

Both cases forming the subject of the present study are examples 
of brain tumor in young subjects with congenital cysts of the brain 
stem projecting into the fourth ventricle. 

In both the intimate structural relation of cyst and tumor was 
demonstrable. 


CasE I.—A boy, aged seven years, previously healthy, developed 
symptoms of brain tumor referable to the left optic thalamus. ‘The 
important objective symptoms were: hemiparesis and hemiataxia 
of the right arm and leg; paralysis of the emotional innervation of 
the right side of the face; paresis of the left external rectus; nystag- 
mus; hearing impaired on the right, both to aerial and bone con- 
duction; no hemianopsia; no objective sensory disturbances. 

Autopsy. Large tumor (mixed-cell sarcoma) situated in the left 


1 Read in abstract at a meeting of the New York Neurological Society, January 5, 1904. 
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optic thalamus, infiltrating the subjacent structures and appearing 
on the basilar surface of the pons. 

The fourth ventricle is dilated by a large cyst, which is firmly 
attached to the floor, penetrates the substance of the pons Varolii, 
terminating in the midst of the neoplasm. Serial sections show the 
presence of glia and nerve fibres in all parts of the cyst wall contin- 
uous with the nerve structures of the pons.’ 

History. A boy, aged seven and a half years, previous history 
negative, was admitted to the Montefiore Home September 12, 
1896. Complains of headaches, vomiting, defective vision, uncer- 
tainty of gait, and an awkwardness of the right side; mentally clear, 
but apathetic and lacks energy; speech stammering; awkwardness 
and weakness of the whole right side; tongue deviates to the right. 
Station uncertain; gait ataxic; hemiplegic. Pupils medium size, the 
right larger than the left; all reactions prompt. Lateral nystagmus; 
slight convergent squint; vision’; on both sides. Optic neuritis 
greater on the right side. Hearing both to bone and aerial conduc- 
tion is impaired on the right. Percussion of skull negative. Smell 
and taste normal. 

Note November 26, 1897. Is dull and forgetful; explosive 
laughter; hearing on right defective; skin reflexes active; tendon 
reflexes active and greater in the right side; right ankle clonus. 
The active innervation of the face is alike on the two sides. In 
repose and when responding to psychical and emotional stimuli, 
paralysis of the right side of the face is evident. Inco-ordination of 
the right arm and leg, which are flabby and thinner than in the 
left; no disturbance of sensation; left parietal region, slight tender- 
ness on percussion. (Under antisyphilitic treatment the general 
symptoms subsided, including the optic neuritis, and the objective 
symptoms showed great improvement.) Discharged. 

Readmitted April 9, 1900 (Dr. Abrahamson). Ataxia, atony, and 
weakness of the right side. ‘The volume of the extremities is dimin- 
ished on the right side. Asymmetry of the face; in repose the right 
side drooping; this inequality is reversed on emotional innervation, 
and disappears on voluntary innervation. Paresis of left external 
rectus with internal strabismus; lateral nystagmus; no hemianopsia ; 
no limitation of visual fields. Vision: O. S., $$; O. D., #4. No 
objective sensory disturbance; knee-jerks elicited by reinforcement, 
left > right; Achilles jerks lively; abdominal reflexes present, more 
active on the left side. Right ear defective to bone and aerial 
conduction. 

Note September 10, 1900. Apathetic and somnolent; vertigo, 
headache, and vomiting; pupils equal and rather small. The direct 
and consensual reactions to light on the left side are sluggish and 


1 Patient was presented at the January meeting of the New York Neurological Society, and 
subsequently was reported clinically by Dr. Joseph Fraenkel in the Journal of Nervous and 
Mental Disease, 1899, p. 427. 
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at times absent; accommodation sluggish on both sides. Paresis of 
left external rectus; nystagmus; knee jerks are variable, diminished, 
sometimes absent; Babinsky phenomenon on the right; Achilles 
jerks lively on both sides; no objective sensory disturbances; 
abdominal reflex is absent on the right, feeble on the left. 

Grew rapidly worse; progressive increase of the general cerebral 
symptoms. Died September 30, 1900. 

Autopsy. Only the brain was removed. The skull, meninges, 
and vessels of Willis were normal. The pons contains a tumor 
within its substance on the left side throwing its normal contour 
into irregular nodulations. The left fifth nerve at its exit from the 
pons is compressed and flattened, while the left third, fourth, and 
sixth nerves stand in dangerous proximity to the growth. 

Section through the hemispheres on a plane with the corpus 
callosum exposes a large tumor situated in the left optic thalamus 
and continuous with the infiltration in the pons. (Fig. 1.) It 
measures three inches in the longitudinal and two and one-half 
inches in the transverse diameter, and is rather sharply circum- 
scribed from the surrounding brain substance by a lamellated 
periphery. It is of firm consistency and of a deep-red color (hemor- 
rhagic). Some portions, chiefly on the periphery, are of a pinkish 
hue; others of a translucent appearance. 

Hemorrhagic dots and minute areas of necrosis are scattered over 
the surface of section. The growth bulges into the third ventricle, 
the middle commissure of which is flattened out into a thin mem- 
brane, and encroaches posteriorly on the corpora quadrigemina. 

The pineal gland is enclosed in a dense accumulation of con- 
nective tissue, but is otherwise normal. The hypophysis cerebri 
was normal. 

On separating the medulla and the cerebellum at the foramen 
of Magendi a firm epiglottis-like prolongation appears. ‘This on 
removal of the right lobe of the cerebellum is found to be the 
posterior tip of a large cyst, filling up and distending the fourth 
ventricle. (Fig. 1.) ‘This cyst is one and three-quarter inches long 
and one and one-half inches wide. Its walls are thick, wrinkled 
posteriorly, smooth, and distended anteriorly and laterally. The 
outer layer of the wall strips readily, as in a fibrinous exudation, 
exposing a smooth surface with prominent and injected vessels 
beneath. It is accurately moulded to the interior of the fourth 
ventricle and on its basilar surface is firmly attached to the floor. 
The attachments of its upper surface to the cerebellum are slight 
and easily separated. The width of the vermis of the cerebellum 
is reduced by pressure to five-eighths of an inch and the lateral 
recesses appear as deep excavations. 

The medulla is broader and flatter than normal. ‘The posterior 
orifice of the aqueduct of Sylvius is free. The whole ventricular 
system of the brain is distended, more so on the left side. Numerous 
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ependyma granulations. A small portion of the cyst wall was cut 
away, exposing the interior, which was smooth, containing only a 
small quantity of clear fluid. 

Microscopic Examination. ‘The medulla, pons, left hemisphere 
of the cerebellum, and the enclosed cyst were hardened and em- 
bedded in bulk and cut serially. Approximately every tenth section 
was prepared and mounted by the Weigert-Pal method; half of 
these were subjected to a contrast stain (acid-rubrin). 

Cyst. ‘The cyst begins on a level with the tip of the calamus 
scriptorius, gradually increasing in size to the plane of the strie 
acusticee. From this level it becomes smaller and the walls thicker, 
dipping down into and becoming an integral part of the left side 
of the pons. On a level with the posterior corpora quadrigemina 
it terminates as a small triangular cleft, in the neighborhood of the 
left pyramidal tract. 

From the tip of the thalamus to the strize acusticee the cyst wall 
has no connections with the floor of the ventricle, save to the ala 
pontis (ponticulus) on either side. From the striz acusticee to its 
termination the cyst wall is intimately associated with the neural 
structures of the pons. 

The nerve tracts form a decussation on its under surface, which 
pass upward into the cyst wall on either side. (Figs. 2, 3,-and 4.) 
The cyst wall may be divided into three layers. An inner one is 
composed of glia; a thick middle layer of medullated nerve fibres 
which encircle the wall as a heavy band; and an outer layer in 
which the network of medullated nerve fibres is sparse, resembling 
gray matter. No ganglion cells could be demonstrated in the cyst 
wall, which possessed a rich supply of bloodvessels. No ependyma 
cells could be demonstrated lining the cyst-wall. Here and there 
flat cells were seen, apparently of epithelial origin. 

Cerebellum. 'The vermis and hemispheres of the cerebellum were 
compressed, and as a result showed changes in their configuration 
but without atrophy. 

Medulla and Pons. 'The left pyramidal tract is small and pale. 
The lemniscus and fasciculus long. posticus are normal on both 
sides. The columns of Goll and Burdach are paler than normal, 
probably due to ascending intramedullary posterior root degenera- 
tions. (As the cord was not ‘removed. this cannot be definitely 
stated.) 

The medulla, except for a moderate flattening and lateral elon- 
gation, maintains its normal configuration to a level with the 
acoustic nuclei. Here the cyst becomes incorporated with the floor 
of the ventricle on the left side, nerve fibres decussating on its under 
surface and passing up into the cyst wall. ‘This decussation is 
largely formed of the coarse fibres composing the middle peduncles 
of the pons, and increases cousiderably as the level of the superior 
olive is approached. 'Tegmental fibres, as well as a few fibres from 
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Cask I,—Tumor of left optic thalamus and congenital cyst distending the fourth ventricle. 


Fig. 2. 


Cas I.—Weigert-Pal method. Level of stris acustice. Showing intimate relation of 
cyst wall to floor of ventricle. 
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Cask I.—Weigert-Pal method. Level of the superior olive. Showing thick band of medullated 
nerve fibres in wall of cyst, continuous with the neural structures of the pons. 
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CasE I.—Weigert-Pal. Level of the posterior corpora quadrigemina, Cyst terminating in 
tumor as a narrow cleft. 
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the left median fillet and fasciculus long. posticus may be traced 
upward into the wall of the cyst. 

At a level with the superior olivary body, where the cyst begins 
to sink gradually into the pons, the number of nerve fibres decus- 
sating on its under surface and passing up into its walls is very 
large. Most of these are derived from the pontine peduncle, so 
that these fibres on the right side of the pons are comparatively 
sparse. 

Notwithstanding the distortions and changes in the configuration 
of this area, the important structures may all be discerned—. e., 
the superior olive, the ascending root of the fifth, lemniscus, and the 
fasciculus long. posticus. 

On a level with the posterior corpora quadrigemina the cyst has 
tapered off to a small triangular slit in the region of the left pyra- 
midal tract, and is here completely encircled by the tumor, which 
projects ventrally as a nodular swelling. (Fig. 4.) 

Tumor. ‘The pontine tumor and the large thalamus tumor are 
continuous and have the same histological peculiarities—. ¢., a 
polymorphous cell sarcoma, composed of round cells, spindle cells, 
and giant cells. The growth is extremely vascular, with numerous 
hemorrhages. 

Case II. Summary. A boy, aged seventeen years, previously 
healthy, following a head injury developed symptoms of brain tumor 
referable to the right crus cerebri. Weber’s syndrome; left hemi- 
plegia with extreme spasticity; complete right and partial left oculo- 
motor paralysis; explosive laughter. 

Autopsy. Glioma of the right crus cerebri extending posteriorly 
and infiltrating adjacent structures in the pons. A cyst of the 
fourth ventricle penetrating its floor, perforating the substance of 
the pons beneath and distinct from the aqueduct of Sylvius and 
appearing on the under surface of the right crus, terminating in the 
tumor mass. 

Microscopically the cyst wall is composed of medullated nerve 
fibres and glia continuous with the nerve structures of the pons. 

History. M. H., admitted to the Montefiore Home November 
8, 1901; cash boy, aged seventeen years; family history negative. 
Previous history: was always a healthy boy, not subject to head- 
aches or vertigo. (Would frequently become nauseated while riding 
in street cars.) 

On June 7, 1901, he was hit in the back of the head by a swinging 
door, falling down a short flight of stairs. He received a scalp 
wound in the occipital region, but was not unconscious and in a 
short time was able to return home. In the street car, as had 
happened frequently before, he became nauseated and vomited. 
For a day or so he had moderate headache and in three days was 
able to return to his occupation apparently as well as ever. 

One month later internal strabismus of right eye with ptosis 
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developed and was soon followed by a weakness and stiffness in 
the left arm. The weakness in the arm increased and became 
apparent in the left leg as well. He was inclined to somnolence 
and got very dizzy, but no headaches or vomiting. About the same 
time it was noticed that he laughed inordinately on slight provo- 
cation and sometimes spontaneously. 

The patient was examined in the neurological department of the 
German Hospital and was referred to the surgical ward for opera- 
tion, under the supposition that a post-traumatic cyst had developed 
at the base of the brain in the region of the right crus cerebri. 

Operation August 28, 1901. An osteoplastic flap five inches in 
diameter was thrown back; the middle meningeal artery was resected 
and, after retraction of the temporal lobe, four exploratory punctures 
were made in the direction of the right crus, with negative results. 
Discharged November 7, 1901, unimproved. 

Status presens, November 9, 1901. Head dolichocephalic; face 
asymmetrical; teeth viciously implanted; torus palatinus; complete 
ptosis of right eye, partial of left; divergent strabismus on both 
sides; paralysis of the upward, downward, and inward movements 
of the right eye. The inward and downward movements of the 
left eye are limited in their excursion and accompanied by nystag- 
mus. Nystagmoid twitchings were present in the right eye on 
attempted movement. The right pupil is widely dilated and fixed. 
The left pupil is normal in size and all reactions are present but 
sluggish. Paralysis of the left face, arm, and leg, with spasticity; 
clonus; Babinsky phenomenon; no objective sensory disturbances. 
Skin reflexes were absent on the left side; hearing, smell, and taste 
normal; no limitation of visual fields. Station; body is bent toward 
the left side with a tendency to fall in the same direction. ‘There 
was uncontrollable and involuntary laughter from time to time, 
especially when starting to speak. Mentally, he was bright and 
clear; speech normal. 

Optic Nerves. The vessels of the disks were congested and the 
upper margin was hazy; urine negative. 

Note, March 12, 1902 (Dr. Abrahamson). General condition 
is much worse. His speech is indistinct. Any question or com- 
mand induced uncontrollable laughter; no weeping. ‘The right 
arm and leg are the seat of slow co-ordinated movements, which 
may be controlled on command. The cessation is only temporary, 
however. ‘There is contraction of the left upper extremity, the 
clenched hand resting in contact with the shoulder; extensor con- 
traction of the left lower extremity. The tongue deviates toward 
the left. ‘There is complete ptosis of the right eyelid and partial 
of the left. The right eye is turned upward and slightly outward, 
the only movement preserved being feeble external rotation. The 
left eye is turned outward and downward, with preservation of the 
excursions downward and inward. Right pupil is large, with 
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CasE II.—Vermis of cerebellum removed, exposing cyst in fifth ventricle. 


CasE II,—Weigert-Pal. Level of the fifth nuclei. Showing relation of cyst to floor of ventricle 
and thick layer of medullated nerve fibres in cyst wall. 
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CasE II.—Level of the posterior corpora quadrigemina. The cyst is beneath and distinct from 
the aqueduct of Sylvius, the roof of which is torn across. Cyst wall has collapsed on one side. 
Gliomatous infiltration of pons. 


Case II.—Weigert-Pal. Showing crus cerebri, optic tract and chasm; basal ganglia, internal 
capsule, and a portion of temporal lobe. Cleft in crural tumor representing termination of cyst. 
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irregular outline, and fixed. Left pupil is normal in size, with 
sluggish reactions. Other cranial nerves are negative. 

Note, July 12, 1902. Emaciation is most extreme. The left 
hand and arm are in extreme flexion contracture, the hand resting 
on the acromion; left leg shows extension contracture. ‘The left 
side of the body is cooler than the right. He hears and attempts 
to respond to some questions, but the response is inarticulate and 
indistinguishable. During the past four months there have been 
no paroxysms of forced laughter. He can tell the number of fingers 
held before either eye. ‘The patient leads a purely vegetative 
existence; never speaks; sleeps most of the time; points to the mouth 
to indicate desire for food or drink. He recognizes members of the 
family and calls them by name. ‘He drinks large quantities of water, 
and for three months has passed urine and feces in the bed, and if 
not watched will carry excrement to his mouth. The movements 
of the tongue and palate are slow and feeble, but there are no 
evidences of cranial nerve palsies other than those mentioned, with 
the exception of the motor portion of the right trigeminus nerve, the 
jaw deviating toward the right side. Pain impressions are equally 
keen on both sides of the body; no albumin or sugar in the urine. 

Autopsy Cadaver is in a state of extreme emaciation; sacral 
and trochanteric decubitus; tubercular focus in left apex; central 
pneumonic area in the left lower lobe. Chronic cystitis; otherwise 
the examination of the thoracic and abdominal contents was nega- 
tive. ‘There was incomplete union of the osteoplastic flap at the 
site of the operation. The dura mater over this region is thickened 
and adherent and the inferior surface of the right temporal lobe 
shows old superficial foci of softening, with pial thickening. ‘The 
sinuses of the dura and the vessels of Willis are normal; moderate 
internal hydrocephalus. 

Description of Crural Tumor and Cyst. Springing from the right 
crus cerebri is a firm, nodular, grayish-white mass filling up the 
interval between the cerebral peduncles. ‘The outer side of the 
growth is in close relation with the right optic tract; the inner side 
encroaches on the third nerve. The right third nerve is compressed 
and atrophic. The basilar surface of the pons and medulla oblon- 
gata with their respective cranial nerves are normal in appearance. 

On splitting the cerebellum to afford inspection of the interior 
of the fourth ventricle, a cyst is disclosed springing from the anterior 
portion of its floor, to which it is firmly attached. (Fig. 5.) ‘The 
posterior orifice of the aqueduct of Sylvius is free. ‘The cyst is 
flattened and measures one and a quarter inches in its long and 
about five-eighths of an inch in its short diameter. The cyst wall 
is tough and dense and the surface is wrinkled. ‘The interior is 
smooth and the only contents a clear fluid. The ependyma of the 
ventricle is dotted with numerous granulations. The cyst wall, at 
its attachment to the ventricular wall, dips down into the substance 
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of the pons, through which it passes beneath the aqueduct and ap- 
pears on the inferior aspect of the right crus cerebri, where it stands 
in immediate relation to the tumor. ‘The growth is firmly adherent 
to the superior wall of the cyst, which is collapsed in this region. 

Microscopic Examination. A series of sections was prepared 
from various levels of the medulla, pons, and crus cerebri, including 
the cyst, according to the Weigert-Pal method with contrast stain. 
The medulla shows atrophy of the right pyramidal tract; the 
right spinal trigeminus root is normal. ‘The central canal in the 
lower portion is obliterated and Helweg’s tracts are degenerated. 
In the pons at the level of the fifth nucleus the cyst wall becomes 
firmly attached to it, forming an integral part of the floor of the 
ventricle. Numerous bundles of nerve fibres pass into and encircle 
the cyst wall, which contains a rich supply of medullated nerve 
fibres and glia cells. (Fig. 6.) The fasciculi long. postici are 
contained in the left wall of the cyst at its junction with the floor. 
The right fifth nerve root is atrophic. At this level no evidence 
of tumor infiltration is seen. 

On a plane with the trochlearis nucleus the cyst is enclosed within 
the substance of the pons below the aqueduct, with which it has 
no communication, and a little to the right of the median line. 
(Fig. 7.) The configuration of the surrounding parts has been 
somewhat distorted; the important structures are, however, easily 
discernible—. e., the median and lateral fillet, the roots of the 
cerebral trigeminus and the trochlearis, and the trochlearis conjunc- 
tivum. The latter is displaced toward the left side. The dense 
bundles of the fasciculi long. postici are distributed over the superior 
portion of the cyst wall. At this level, below the lemnisci, infiltrating 
gliomatous tissue is already apparent. 

Sections through the right crus cerebri include the thalamus, the 
lenticular nucleus, optic tract, and chiasm, and the inferior convo- 
lutions of the temporal lobe. (Fig. 8.) The normal outline of 
the crus is obliterated and is replaced by a tumor mass. On the 
under surface of and attached to the growth is the collapsed cyst 
wall. In the wall of the cyst medullated nerve fibres are still demon- 
strable. The wall is composed of a coarse, wavy glia tissue in 
which the fibrillar elements preponderate, and containing a sparse 
network of medullated nerve fibres. At several points lining the 
interior distinct areas of columnar epithelial cells are seen resembling 
the ependymal lining of the ventricles. 

The tumor proliferation begins in the outer layers of the cyst 
wall and is here firm in texture, the spindle type predominating, 
forming interlacing waves and bands; numerous giant cells. In 
the periphery of the growth the proliferation is more typically 
gliomatous, merging gradually into normal areas. The vascular 
supply is rich. 

The cyst wall may be roughly divided into two layers, the inner 
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composed of coarse glia and an external rich in medullary nerve 
fibres. The interior lacks a continuous epithelial lining, but a few 
remnants still persist. ‘These consist of columnar cells, flat cells, 
and stratified layers of cells, the latter suggesting an epithelial 
metaplasia. No ganglion cells were observed. 

Remarks. The occurrence in the brain of congenital cysts, while 
rare, is recognized in all classifications of the subject. They originate 
in offshoots of the primary cerebral vesicles. Bruns mentions, in 
connection with gliomata of the pons, the occurrence in the brain 
stem of minute cysts lined by ependyma and evidently separations 
from the primary neural tube. Stroebe demonstrated in gliomata 
of the brain minute cysts lined by columnar epithelium, probably 
sprouts of the primary cerebral vesicles. 

In spinal cord pathology the relation of central gliosis, gliomata, 
and syringomyelia to developmental defects and embryonal rests 
of the central canal is fairly well established. In brief, abnormal 
offshoots and diverticula of the primary neural tube in any portion 
of its course may furnish the incentive to morbid proliferation. 

Cysts of the size, location, and nature just described are unique 
in my pathological experience. A parasitic origin could be definitely 
excluded by the nature of the histological findings. 

In favor of a congenital origin are: 

1. The cyst wall throughout was composed of medullated nerve 
fibres and glia. 

2. The intimate relations of the cyst wall with the adjacent nerve 
structures as it traverses the brain stem; the cyst is not intercalated, 
but forms an integral part of the pons. 

3. Remnants of an epithelial lining. 

4. The associated neoplasms. 

5. The absence of cerebral symptoms preceding the development 
of tumor. 

The gross anatomical relations of the cysts in my cases suggest 
an origin from that portion of the medullary tube engaged in the 
formation of the second and third primary cerebral vesicles. 

The developmental changes in these vesicles, which form the mid- 
brain and hind-brain, are especially conspicuous and complicated. 
This portion of the fetal brain is wedged in between the head and 
neck bend, flaring out laterally to form the expansions of the floor 
of the fourth ventricle, corresponding to the lateral recesses. 

The evaginations of the Rauten lippen, which develop subse- 
quently, enfolding and covering in the ventral and dorsal zones of 
His, further complicate matters and would favor the occurrence of 
developmental defect. The frequency of gliomata in this region 
is well known. 

In conclusion, I would emphasize the importance of subjecting 
the so-called old, sterile, parasitic cysts in the neighborhood of the 
ventricular cavity, to serial {study and the Weigert method before 
excluding a congenital origin. 
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A CASE OF ACCIDENTAL POISONING BY AN UNKNOWN 
QUANTITY OF ATROPINE SULPHATE; 
RECOVERY. 


By M.D., 
(OF PHILADELPHIA) 
CLINICAL ASSISTANT, OUT-PATIENT SURGICAL DEPARTMENT, POLYCLINIC HOSPITAL; ASSISTANT 
PHYSICIAN, CHILDREN’S DISPENSARY, JEWISH MATERNITY HOSPITAL; EXAMINING 
PHYSICIAN, 8ST. VINCENT’S HOSPITAL. 


THE great majority of the cases of belladonna poisoning are 
accidental in origin. Thus, of 466 recorded cases of poisoning by 
belladonna and its alkaloid, collected from medical literature by 
Witthaus, the drug in 344 cases was taken by accident, either in 
mistake for some other preparation or in overdose through some 
error of the druggist. In 35 cases it was administered with either 
homicidal or suicidal intent, while in 87 cases the cause was uncer- 
tain. 

Following is a history of my case: 

D. L., Hebrew, aged fifty years, has been suffering for several 
years with a chronic bronchial cough, accompanied by profuse expec- 
toration. For this he was given, in a local dispensary, a pill, to be 
taken t. i. d., and containing, as I subsequently learned, strychnine, 
gy grain; codeine, $ grain, and atropine sulphate, 5}, grain. 

He had taken thirty of these pills during two weeks, when, being 
improved, he was advised to have his prescription renewed. This 
he did, taking the first pill of the second instalment on the evening 
of December 30, 1902, after having intermitted their use for two 
days. He took the second pill of this lot—the pill that no doubt con- 
tained the overdose—at about noon of the next day, and the toxic 
effects of the atropine began to manifest themselves About an hour 
later, when I was hastily summoned by the patient’s daughter, who 
declared that her “father lost his voice.” 

Upon arrival I found the patient on his feet; at times attempting 
to stagger across the room; at others, stooping and supporting him- 
self on the bed-post.: His eyes were wild, brilliant, and staring, and 
the pupils dilated to their utmost. I do not remember, however, hav- 
ing noticed diplopia, amblyopia, or other disturbances of vision often 
seen after an overdose of atropine. Face was flushed, and somewhat 
expressive of terror. Fingers were restless, continually buttoning 
and unbuttoning the vest, suspenders, etc. He several times bent 
under the bed, as if in search of something. He was semidelirious, 
and chatted continually and incoherently. Several times he ex- 
claimed: “‘Let me bark! I want to bark!” His voice was husky, 
and his mouth, tongue, and pharynx parched. He had a constant 
desire to micturate, and passed a quantity of urine every few seconds. 
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Temperature was normal; pulse 120; respiratory rate not observed. 
Patellar reflexes exaggerated. 

At first puzzled as to the cause of the man’s behavior, the thought 
of some drug intoxication soon suggested itself, and, upon inquiry, 
I found that he had been taking the above-mentioned pills. I imme- 
diately thought of atropine, and, telephoning to the drug-store, 
learned of their contents. 

The diagnosis established, the indications for treatment were 
clear. Obviously, it was too late for the exhibition of chemical anti- 
dotes, and stomach-washing was impracticable. Pilocarpine hydro- 
chlorate and morphine sulphate, somewhat antagonistic physiolog- 
ically to atropine, were therefore immediately administered. One- 
sixth of a grain of the former and one-eighth of a grain of the latter 
were given in solution, per orem. 

The morphine was repeated in about twenty minutes, and the pilo- 
carpine hourly for three or four hours. The drugs were exhibited in 
this manner rather than by the more prompt hypodermic method, for 
the simple reason that the soluble hypodermic tablets were unobtain- 
able—an argument for the necessity of every physician to be equipped 
and ready for any emergency. ‘The difference in the rapidity of 
action, however, could not have been great, since both pilocarpine 
and morphine, especially the latter, are rapidly absorbed from the 
stomach. 

According to Kerr,’ the physiological effects of morphine may 
manifest themselves in from two to three minutes when the drug has 
been taken hypodermically, and in four to five minutes after it has 
been swallowed in solution. I also catheterized the patient, with a 
view to prevent reabsorption of the poison from the urine, but with- 
out success. Of course, he was ordered to bed, but there was trouble 
in keeping him there. 

Probably as a result of the morphine he slept a while, but his sleep 
was interrupted and restless. By 6 P.M. of the same day most of the 
alarming symptoms had either entirely disappeared or were greatly 
improved. He was no longer delirious, and spoke rationally, but his 
voice was still rough, mouth dry, and pupils dilated. The latter did 
not come down to normal for about seven days, and his pulse rate 
kept above normal for the same period. During, and for a few days 
succeeding the attack, the heart action was weak, so that, partly at 
the suggestion of Dr. A. A. Eshner, who was called in consultation, 
varying quantities of strychnine and digitalis were administered after 
the subsidence of the acute attack. The test for sugar in the urine of 
the patient, taken during the attack, was negative; but this may have 
been due to the fact that the urine had been standing for a few months 
—owing to the illness of the writer—before the test was made. F. 
Raphiiel® reports the excretion of 0.4 per cent. sugar in the urine of 
a man moderately poisoned by atropine. 

This case, as is seen, is a fairly typical one; but there are a few 
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features which deserve comment. In my case the temperature was 
normal. This is contrary to what usually obtains. In 19 reported 
cases‘ in which the temperature was recorded, there was in every 
instance an increase in temperature of from 1° to 6° F. Others, 
like Boehm, Schaunstien, Kobert, and Schroff,> hold that there is 
always a constant diminution in the body temperature in atropine 
poisoning. In a case of atropine poisoning recently reported by 
Cortright,° the temperature was supernormal for about sixteen hours 
from the time of poisoning, the highest temperature being 103.03° F. 
Looking at this question from the point of view of the physiological 
action of atropine, we find that moderate doses cause a pronounced 
rise in temperature, while large toxic doses lessen animal heat. 

According to H. C. Wood,’ this increase is due to paralysis of 
thermogenetic inhibition. According to Ott and Collmar;® this in- 
crease is due to increased heat production, the result of stimulation 
of the thermogenetic centres in the spinal cord. The final fall in 
temperature is probably due, according to H. C. Wood, to vaso- 
motor paralysis. ‘The rise in temperature in atropine poisoning 
would seem to be a perfectly logical outcome, however, of the chief, 
characteristic, ultimate effect of the drug, viz., that of a paralyzant 
of inhibition. Another unusual feature of this case is the frequent 
and free micturition during the attack. Usually, as a result of the 
depressant action of the drug on non-striated muscle fibres, there is 
retention. A few cases, however, have been reported’ in which this 
frequent urination was present. 

The present status of opinion regarding the place of morphine in 
the treatment of atropine poisoning is important. Among others, 
Reichert,” as a result of experimental work, holds that morphine and 
atropine, far from being antagonists, are synergists, atropine there- 
fore being of very limited utility in morphine poisoning. 

In regard to atropine poisoning itself, he’ believes that death in 
that case results from paralysis of the respiratory centre, but that 
the centre has great recuperative power, so that if artificial respira- 
tion is properly practised the centre recovers its activity, when there 
is in consequence a marked improvement of other depressed 
states. 

Pilocarpine is considered a most efficient antagonist to the poison- 
ous action of belladonna, the action of the two drugs upon the heart 
having been demonstrated” to be directly opposite, pilocarpine re- 
storing the inhibitory action of the vagus after it has been destroyed 
by atropine. Pilocarpine also promotes the action of the sudorip- 
arous and salivary glands, and is supposed to favor the excretion of 
the poison by its action on the emunctories. Symptomatic treatment 
is also of great importance in atropine poisoning. 
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THREE CASES OF PERNICIOUS ANAMIA, WITH A 
DESCRIPTION OF THE PATHOLOGICAL CHANGES 
FOUND IN THE SPINAL CORD. 


By Rosert Revuuine, M.D., 


OF BALTIMORE, MD. 


CasE I.—W. H., male, aged forty-six years; white, born in the 
United States; widower. Was seen by me in consultation during 
December, 1901. His occupation has been variable. For several 
years he was clerk in the Baltimore & Ohio Railroad office. For 
six years he travelled as salesman for a commercial house, and at 
thirty-five years he settled in South Carolina, where he started a 
small general store in one of the small towns in the northeastern part 
of the State. His family history is negative. No history of tuber- 
culosis, anemia, or neuroses. He has always lived fairly well, but in 
his occupation as salesman his food was frequently not of the best, 
and he had frequent attacks of gastric discomforts. His stomach 
became so deranged that his general health was much affected, so 
that he gave up his position as salesman and went into business for 
himself. As a child when six years old he had scarlet fever. Pneu- 
monia when seventeen years old. No sequel. From his nineteenth 
to his twenty-third year he was very nervous, apparently suffering 
from sexual neurasthenia. Gonorrhcea at twenty-two years, without 
complications. No history of syphilis or its secondary manifestations. 

The patient dates his present illness from an attack of fever and 
marked malaise, associated with severe muscular pains, which was 
pronounced influenza by the attending physician. This was in 
November, 1899. He remembers several people that were similarly 
affected in the town; he was living in South Carolina at the time. 
He remained in bed for almost three weeks, and from his description 
the myalgia must have been unusually severe; the pains were espe- 
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cially marked along the spine and in the muscles of the legs. The 
fever was high and lasted about six days. There was gastric dis- 
turbance, marked nausea, but no vomiting. Bowels constipated. 
On leaving his bed he felt extremely weak, very depressed, and had 
lost much flesh. After two months he began to feel somewhat better, 
but he was still not the same man, and anorexia, with mental depres- 
sion, was still present. About six months after this illness he was 
taken suddenly ill with severe pains in the abdomen coming on 
during the night, almost constant vomiting for forty-eight hours, 
and marked diarrhcea, with tenesmus. ‘The prostration must have 
been pronounced. This disturbance was apparently due to eating 
ice-cream and drinking considerable beer later. He now began 
to have frequent attacks of gastric disturbance, and he says “his 
stomach has not been right since.” As a rule, anorexia, rarely 
vomiting, but considerable gastralgia have been persistent symp- 
toms during the last year or more. The extreme pallor was first 
noted one year ago and has been gradually increasing. The patient 
was treated six months ago in Greensborough, North Carolina, and 
thinks he was given quinine, arsenic, and iron. He thinks he has 
had some little fever at intervals. He improved for a time, but six 
weeks ago he decided to visit relatives in Baltimore, as he realized 
his disease was taking a serious course. The journey north tired 
him a great deal, and he almost fainted in the station here, and in 
Washington he was obliged to take whiskey at short intervals. His 
friends here were shocked at his appearance. He was treated by 
a physician, who pronounced the case cancer of the stomach, and 
advised operation. As a medical student was living in the house 
in whose ability the people had confidence, they asked his opinion 
about the case, and, as he differed from the former diagnosis, I saw 
the case as a third party. 

Notes at Bedside. A man of large frame, looks older than forty-six 
years. Extremely anemic tongue, lips and finger-nails show extreme 
pallor. He is still fairly nourished, but signs of loss of flesh apparent. 
The skin in general has a dirty, very light lemon color; this is more 
marked over lower abdomen and the face. Hair is gray and very 
dry. Breath bad. Several decayed teeth, especially the left first 
molar. No pus apparent about the teeth. ‘Tongue coated slightly, 
thickened, but not tender. No subcutaneous hemorrhages. Lungs 
clear on a:scultation and percussion. Heart impulse just in nipple 
line; soft blowing systolic murmur over body of heart, not transmitted 
to right or left. Liver not enlarged, not tender. Abdomen in general 
looks natural. Stomach area about normal on percussion. Deep 
pressure in epigastrium gives rise to some pain, and the patient is 
immediately nauseated. Slight cedema over dorsum of the feet and 
over ankles. Both patellar reflexes are abolished; the plantar 
reflexes are still present. No apparent atrophy of any group of 
muscles. No sensory disturbance elicited; feels heat and cold every- 
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where. When asked to walk there is no difficulty apparent. There 
is, however, considerable Romberg symptom present. When the 
patient attempts with eyes closed to touch the knees with the heel 
of the opposite foot he comes rather wide from the mark, and there 
is a slight ataxic swaying of the extremity. It is difficult to say if 
this is a true ataxia, as the extreme muscular weakness might account 
for it. No bladder or rectal disturbance. Vision good. 

Ophthalmoscopie examination shows two punctiform hemorrhages 
in the right eye in the lower quadrant of the fundus and a small 
hemorrhage just at the edge of the disk in the left eye. No nystagmus. 
Pupils react to light and accommodation. 


Fig. 1. 
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CasE I. 


Blood Examination. 1,800,000 erythrocytes, 7000 leukocytes, and 
22 per cent. hemoglobin. Specimens were stained after drying on 
copper plate and also after fixing in absolute alcohol and ether. 
Specimens show a marked poikilocytosis; almost every corpuscle is 
distorted. Many microcytes and a few macrocytes and about forty 
nucleated red blood cells were found in a blood smear. The first 
specimen showed no megaloblasts; the second, which was examined 
with the sliding stage, showed six. They were typical. Urine con- 
tains a trace of albumin; specific gravity, 1016. No casts; no diazo. 

The patient was seen four or five times, but I made only two 
personal blood examinations, and, as my student friend had little 
opportunity to carry these out, my report is rather incomplete. 
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When last seen the blood count had improved slightly, 2,000,000, 
but there are several megalocytes now seen in the stained specimen, 
February 11, 1902. The patient died on March 2, 1902, from 
bronchopneumonia. 

A complete autopsy was not granted, and I was only allowed to 
remove the cord, and this was not an easy matter in a private home. 

Description of Cord. No macroscopic changes evident; meninges 
normal. 

Description of Microscopic Changes Found in the Spinal Cord in 
Case I. Small pieces from every portion of the cord and medulla 
were placed in formalin and in a mixture of Miiller’s fluid and for- 
malin. After hardening they were stained by the Weigert, Weigert- 
Pal, Van Gieson, and eosin and hematoxylin methods. In this case 
the Marchi stain was not employed. In every specimen examined, 
no matter what the staining method was, it was quite evident that a 
narrow strip of degeneration was present in both the column of Goll 
and that of Burdach, most marked in the former in most sections. 
The degeneration was most apparent in the lower cervical and upper 
dorsal regions. ‘The drawings from this case were made from 
specimens stained by the Weigert-Pal staining method, and the 
blanched area in the posterior tracts of the cord represents the 
degenerated fibres. In the Van Gieson specimens it was clearly 
shown that these degenerated fibres had lost their myelin sheaths, 
and very few axis-cylinders could be made out in the degenerated 
areas. ‘The remainder of the cord was absolutely normal. ‘There 
were no hemorrhages found; the bloodvessels were normal, as were 
also the meninges. In all sections examined the same degeneration 
was apparent as far down as the upper sacral cord. 

CasE II.—This case is of special interest, I think, in that the 
spinal symptoms seemed to precede the onset of the anemia. Mrs. 
M., seen in November, 1902, aged thirty-four years; mother of two 
children, and who has had two stillbirths; the last child was born 
when seven months old, in 1900. Family history negative, except 
that one maternal uncle died of phthisis. She has had scarlet fever 
and measles. Typhoid fever at twenty years. No sequele. Has 
been of a neurotic disposition, and for several weeks during her 
first pregnancy was quite hysterical. No history of syphilis or its 
secondary manifestations. 

She dates her present trouble to her last pregnancy, which resulted 
in a miscarriage at the seventh month of gestation, in 1900. She 
had fever for three weeks after this, and was a very sick woman. 
No marked rigor, but chilly feelings. Some muscular pains, but 
these were not marked. No swelling of the joints. After spending 
seven weeks in bed she was allowed to sit up, but was too weak to 
walk, even about the room. She has always had a rather sallow 
complexion, but has generally weighed between 130 and 135 pounds. 
In the early part of 1901 the patient was still run down, but was able 
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to attend to light household duties. About this time she noticed a 
peculiar feeling and sensation of cold in the right thigh; this was 
especially marked when fatigued. Later a very similar sensation 
was noticed in the left thigh, but more over the buttocks. At times 
she had a feeling as though hot water was being poured over her 
lower extremities. ‘This was nothing that troubled her. In August, 
1901, she was in a driving accident, which left her very nervous, 
and she was subject to crying spells and suffered with pain down the 
back, and she seemed to have slight difficulty in walking, especially 
in the dark. No lancinating pains, but she still felt the sensations 
described above. She began to suffer with her stomach, and had 
constant feelings of weight in the epigastrium, and the pressure 


Fie, 2. 


Case II. 


of clothing was very annoying. She did not vomit, but was fre- 
quently nauseated, especially in the morning. At this time she began 
to get pale. She took iron and quinine, probably arsenic, but her 
ansemia, except with periods of improvement, has steadily increased. 

Notes at Bedside. A moderately well-nourished woman; subcu- 
taneous fat well preserved. She is extremely pale, and the skin has 
a faint suggestion of a yellow tinge. Tongue coated and rather sen- 
sitive to pressure and feels hard and is somewhat thickened, espe- 
pecially the anterior two-thirds. Teeth in fairly good condition. 
No glandular enlargement. Hair very dry and without lustre; not 
gray. Lungs clear throughout, except a few moist rales at the left 
base. Heart: A very loud hemic murmur over the base, which is 
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transmitted to the vessels of the neck. Apex-beat about the nipple 
line. Liver slightly below the costal border, 3 cm. Stomach is 
also displaced downward. The right kidney is readily palpable 
and slightly movable; in fact, a moderate degree of Glénard’s 
enteroptosis exists. ‘Test meal shows trace of hydrochloric acid. 
No lactic acid. Motor function of stomach evidently sluggish and 
some hypersecretion present. 

Blood Count. 2,000,000 erythrocytes, 9000 leukocytes, and 32 per 
cent. hemoglobin. Stained specimen with Ehrlich’s triple stain 
shows marked poikilocytosis. Microcytes numerous; also macrocytes 
in several fields; and in about every fourth or fifth field an atypical 
megaloblast is visible, with very dark nucleus. Beautiful karyo- 
kinetic figures are seen in some of the nucleated corpuscles, and 
several erythrocytes show the polychromatophilic degeneration. 

Examination of Nervous System. Gait is rather stiff, but no 
typical ataxia when the eyes are open. She watches the floor very 
intently. With closed eyes there is evidently a slight ataxia. Well- 
marked Romberg symptom. Both patellar reflexes absent. Plantar 
reflex present. No Babinsky reflex. No atrophy of any muscles. 
Apparently a slight dulling to the differentiation of heat and cold 
over the right thigh, but this is slight. ‘Touch normal. No other 
sensory disturbance; patient says she is rarely free lately of the 
pareesthetic sensations in the lower extremities. No lancinating 
pains present. Has never noticed any bladder or rectal symptoms. 
Patient seen on one more occasion, and this was two weeks before 
her death, which occurred in January, 1903. Post-mortem limited 
to removal of cord and brain and inspection of abdominal viscera, 
which could not, however, be removed. 

Cord. Macroscopic appearance normal. 

Description of Microscopie Examination of Cord from Case II.— 
The entire cord was removed and sections from all regions placed 
in formalin, Miiller’s fluid with formalin added, also a few sections 
stained by the Marchi method, besides Van Gieson and eosin and 
hematoxylin staining. In all sections from whatever regions of the 
cord, except the very lower dorsal, ninth to the twelfth segments, and 
the sacral portion, a well-marked degeneration, involving almost the 
entire posterior tract of fibres, including the columns of Goll and 
Burdach. In this, as in the former case, the change was most pro- 
nounced in the upper dorsal and lower cervical regions. With the 
Weigert-Pal method a slight blanching of both right and left lateral 
columns was evident, but it was only after using the Marchi stain 
that it became evident that a considerable number of nerve fibres 
had degenerated in these lateral areas, this degeneration being 
probably of recent date. The anterior portion of the cord was 
normal. No hemorrhage found. ‘The bloodvessels, nerve cells, 
and meninges were apparently normal. Nissl’s stain was not em- 
ployed, so one can say nothing in regard to the nerve cells, except 
that they showed no marked shrinkage. 
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In this case the reader will remember that there was evidence of 
spinal disease preceding the onset of anzemia for several months; in 
fact, the pronounced paresthesias rather diminished toward the end 
of the disease. Several cases of this description are now found in 
the literature. It is most probable that more than one toxin exists 
in pernicious anzemia, one having a predilection for causing degenera- 
tive changes in the red blood cells, while the other seems to have a 
special affinity to the spinal cord fibres. 

The theory that these degenerations start from hemorrhagic foci 
is rather losing ground lately, and it seems much more likely they are 
due to diffuse degeneration affecting certain fibre columns, for in 
just the cases where hemorrhages occur no such degenerations are 
usually found. 

CasE III.—A male aged forty-eight years; married; born in 
Bohemia, but came to the United States when ten years old. The 
cord from this case was kindly given me by Dr. Flexner. The patient 
was admitted to the Johns Hopkins Hospital in 1901; the autopsy 
was performed at the hospital. Unfortunately, I can only present a 
few clinical facts in connection with the case, as I have not obtained 
the history in full; these notes were taken from the history when the 
cord was obtained. ‘The patient complained of extreme weakness, 
breathlessness, and vertigo. His occupation has been a coal-miner, 
and he has been in Pennsylvania about the mines since his boyhood. 
His previous health has been fairly good. Remembers no serious 
illness whatever. No pneumonia or typhoid. He has had occa- 
sional severe attacks of tonsillitis, which would make him quite ill; 
he has had about four of these; during one pus was discharged from 
the tonsil. He has always drunk considerable whiskey. No history 
of lues or gonorrhcea. 

The patient attributes his present illness to stomach trouble, he 
being fully convinced he has cancer of the stomach, which he believes 
was caused by a wooden beam striking him across the belly. This 
was two years before his admission to the hospital. This accident 
happened after an explosion in the mine, and he, being one of the 
rescuing party, was exposed to many dangers and to the action of 
the gases formed by the explosion. He is quite positive that from 
this day his general health has not been the same. He was very 
excited at the time and was laid up for about two weeks. The gas- 
tric symptoms have been heavy, painful feeling in the epigastrium; 
occasional attacks of more acute pain. Vomits at times, more in 
the morning; this has occurred since entering the hospital. No 
history of jaundice. None of rheumatism. Bowels frequently loose, 
with intermittent constipation. Notes on physical examination lost. 

Description of the Pathological Changes in Case III. The same 
staining methods were employed ir. the cord from this case as in 
Case I., the Marchi method not being used. The only change from 
the normal are several small circumscribed areas of degeneration, 
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which are readily seen under the lowest power of the microscope; 
these were limited to the anterior parts of the cord. On closer 
examination it is evident that these degenerated fibres were caused 
by small hemorrhages into the cord substance. Several were found 
in the upper sacral region, as shown in the illustration, and two well- 
marked hemorrhages in the dorsal region between the third and 
fifth segments. In these the presence of blood pigment is clearly 
seen, and it easily explains why they should occur in the anterior 
portion of the cord, this being the most vascular portion. In this 
case the posterior and lateral columns are absolutely normal. As 
to the cause of these hemorrhages, they are no doubt due to some 
changes in the coats of the smaller vessels, very likely a form of 
hyaline degeneration; no doubt the effect of the unknown toxin, 
which seems to be the etiological factor in this most perplexing dis- 


III. 


ease. ‘That such degenerations are not found in the ordinary 
secondary anzmias, even the most severe cases, as those seen after 
infection with the bothriocephalus, etc., this is well shown in the 
cases and pathological report of Minnich and Nome on cases of 
pernicious and secondary anemias. Lichtheim was the first to call 
attention to the tabetic-like changes in the spinal cord in pernicious 
anemia. In this country the most important article on the spinal 
changes in this disease is that of Putnam, who also reports several 
cases in which well-marked spinal symptoms, mostly of a tabetic 
character, with parsesthetic sensations, preceded the onset of the 
pernicious anemia. The reader is also referred to articles of Gold- 
scheider, Nome, Marie, Turner, Minor, and Grasset. 
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A HUMAN EMBRYONIC VESICLE SHOWING EARLY 
PLACENTA FORMATION. 


By Joun M. Swan, M.D., 


PATHOLOGIST TO ST. MARY’S HOSPITAL, PHILADELPHIA. 


(From the Pathological Laboratory of St. Mary’s Hospital.) 


THE specimen from which the sections exhibited were taken was 
given to me in the laboratory of St. Mary’s Hospital in June, 1903, 
by Dr. D. F. Harbridge. It had been passed from the vagina of 
one of his patients about June 16th. After the passage of the speci- 
men the patient had profuse hemorrhage for a week, and had fainted 
on account of the loss of blood. 

On November 17, 1902, the woman had been in a trolley accident, 
and six days later she had a miscarriage. The product of concep- 
tion was estimated by Dr. Harbridge to be between the sixth week 
and the second month of development. Since this miscarriage the 
patient’s menstrual periods had been irregular and the flow had been 
profuse. 

The specimen was a spherical, fleshy mass, brown in color, about 
0.5 cm. in diameter. On section it was found to contain a cavity, 
which was lined by a membrane that resembled amnion in appear- 
ance. 

Microscopically this membrane proved to be chorion, with its 
villi projecting into the maternal blood spaces and bathed in the 
maternal blood. The villi are seen to be composed of fetal meso- 
derm, which is limited by two layers of tissue: first, a layer of dis- 
tinctly outlined columnar cells, each containing an oval nucleus; 
and second, a continuous layer of cytoplasm containing irregular 
nuclei, but showing no demarcation into cell areas. The former of 
these layers, known as the layer of Langhans, is formed of the fetal 
ectoblastic cells, which are the remains of the trophoblast; and the 
latter is the syncytium, a descendant of the trophoblast. 

The tissue at the periphery of the section is the decidua placen- 
talis, and shows the dilated vessels which ramify in it. 

The earliest recorded human placenta that has been examined is 
that described by H. Peters, of Vienna, in 1899. ‘The following is 
a brief résumé of Peters’ conclusions, after studying the appearances 
of the developing embryonic vesicle, which he estimated to be four 
days’ old: 

By the time the impregnated ovum reaches the uterine cavity it 
is surrounded by a chorion, which is covered on its free surface by 
epithelial cells of ectoblastic origin. ‘The embryonic vesicle is lodged 
in a fold of the decidua, and, by a process of erosion, eats its way 
into the stroma of that membrane, the point of entrance of the 
embryonic vesicle into the stroma of the decidua being marked by 
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a blood clot. In this way the decidua placentalis is produced between 
the muscular wall of the uterus and the embryonic vesicle, and the 
decidua capsularis is produced between the embryonic vesicle and 
the cavity of the uterus. 

The epithelium of the chorion proliferates and forms a dense mass 
of cells known as the trophoblast, which presents villous projections, 
with intervillous spaces. ‘The villi grow into the decidua placentalis 
and become attached to the deeper layers of that tissue or to the 


Section of young human placenta. a. Decidua placentalis. 6. Chorionic villi in cross-sec- 
tion. ¢. Chorionic villi in longitudinal section. d. Chorion. e. Maternal blood space. jf. Meso- 
dermic core of chorionic villus. g. Red blood corpuscles in maternal blood spaces. h. Layerof 
Langhans. i. Syncytium. 
muscular wall of the uterus, coming in relation as they grow with 
the dilated decidual capillaries. By phagocytic action the cells of 
the trophoblast absorb the endothelial lining of these capillaries, 
allowing their contained blood to lie between the projecting villi. 
The villi, at first simple, subsequently become branched, the branches 
lying free in the decidual blood spaces. Coincidently with these 
changes, the chorionic mesoderm becomes vascularized by the in- 
growth and extension of the allantoic bloodvessels, by which means 
the fetal blood is carried into the chorionic villi in close relation 
with the maternal blood spaces. The maternal blood on the one 
side and the fetal blood on the other side absorb the cells of the 
trophoblast until only two layers are left, the layer of Langhans 
and the syncytium. In the future development the former layer is 
absorbed so that in the placenta at term the syncytium is all that 
remains of the original ectoblastic covering of the chorion. Then 
the fetal blood is separated from the maternal blood by the syn- 
cytium, the interposed mesoderm of the villus, and the endothelium 
of the fetal capillaries. 
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INTRODUCTION TO THE STUDY OF Ma.ariAL Diseases. By REIN- 
HOLD Rugg. Translated by P. EpGar and M. Pav_. 
London: Rebman, Limited, 1903. 


In spite of its modest title this book represents a fairly compre- 
hensive exposition of the subject and strikingly shows the direct 
application of scientific research work to practical questions of 
hygiene and practice. This is brought out very clearly in the chap- 
ters on Epidemiology, on Therapeutics, and on Prophylaxis, which 
ought to be carefully read and assimilated by everyone engaged 
in medical education, whether in the narrower sense of lecture-hall 
and clinic-room instruction, or in the sense of education of the 
public. In the first—the choice of chapter headings is not altogether 
a happy one—which deals with the origin of malaria, there is brought 
forward such an array of convincing arguments in support of the 
theory of the dissemination of malaria by mosquitoes and a refu- , 
tation of the objections that have been urged against it as to sweep 
the last vestige of doubt from the most skeptical mind. 

The treatment of malaria obviously resolves itself into the proper 
method of administering the sovereign drug, quinine, and on this 
subject the author’s ideas are quite definite, if somewhat radical. 
Briefly stated, his directions for the administration of quinine in 
benign (tertian and quartan) intermittent fever are to give “one 
gram or fifteen grains of quinine four or five hours before the 
impending paroxysm, and repeat this dose at the same hour every 
day for six successive days.” He believes that fifteen grains is the j 
minimum dose for an adult if the blood is to contain a quantity | 
of quinine sufficient to be effective against the parasite. ‘The same 
large dose is therefore required when quinine is given to control 
the fever permanently or as a prophylactic measure, for both of 
which objects it is to be prescribed on two successive days at intervals 
of ten days, for he has ascertained that two successive doses of 
quinine have a more powerful effect than one isolated dose. This 
periodic administration of quinine, corresponding to our “tonic” 
dosing, is to be kept up for three months after the disappearance 
of the paroxysms and of the fever, even when the patient has 
removed to a region where he is no longer exposed to fresh infection. 
With regard to the method of administration Ruge arbitrarily 
condemns all but the drug in solution or in wafers; “tabloids”’ 
especially are treated with utter contempt. The reader will bear 
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in mind, however, that the book is written by a naval surgeon and 
primarily for the use of naval and military surgeons, who are less 
bound by prejudices and traditions than any other class of practi- 
tioners. Incidentally it is also written by a German, and the 
writer’s national pride asserts itself in the liberal references to Koch, 
who, it would appear, according to the author, has done most, if 
not all, the recent important work on malaria. The latter’s method 
of prophylaxis, consisting in the hunting down and curing with 
quinine of every individual case of malaria, especially the slight 
cases which are ordinarily overlooked, and the cases of relapse which 
keep up the disease during the off season, is the one that seems to 
the author to be the most effective, supplemented by personal 
prophylaxis. Methylene blue is the only drug that is capable of 
taking the place of quinine and, accordingly, finds its chief use in 
the treatment of black-water fever. 

The author, with an implied apology, devotes a great deal of space 
in the chapter on Diagnosis to a description of the technique of 
making blood preparations, as “good preparations are, above all, 
needed for the successful demonstration of malaria parasites.” His 
methods differ in a number of points from those usually employed; 
thus he obtains the blood neither from the tip of the finger nor 
from the lobe of the ear, but prefers “the back of one of the ungual 
phalanges,” where the prick is less painful and the skin is thinner, 
so that the drop appears almost immediately. For spreading the 
film the ingenious method of Jancso and Rosenberger is advised, 
by which an even film of the desired thinness is obtained and the 
blood is spread without the least pressure, thus preserving the 
morphological integrity of the corpuscles. R. M. G. 


ATLAS OF THE EXTERNAL DISEASES OF THE Eye. INCLUDING A 
BriEF TREATISE ON THE PATHOLOGY AND TREATMENT. By 
Pror. Dr. O. Haas, of Zurich. Authorized Translation from 
the German. Second edition, revised. Edited by G. E. DE 
ScHweErnitz, A.M., M.D., Professor of Ophthalmology in the 
University of Pennsylvania; Consulting Ophthalmic Surgeon to 
the Philadelphia Polyclinic; Ophthalmic Surgeon to the Phila- 
delphia Hospital; Ophthalmologist to the Orthopedic Hospital 
and Infirmary for Nervous Diseases. With 98 colored litho- 
graphic illustrations on 48 plates. Philadelphia, New York and 
London: W. B. Saunders & Co., 1903. 


THESE plates and descriptions with the companion volume upon 
the fundus are of inestimable value in the study and practice of 
ophthalmology. They replace, as far as may*be, the clinic and 
instructor. ‘Their low price and convenient form must cause them 
VOL. 127, No. 3.—MAROH, 1904 35 
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to supplant the larger plates. Practically all disease forms of the 
external and internal affections of the eye are portrayed in colors 
with full and clear descriptions in the text, including symptoma- 
tology, etiology, and treatment. Quite naturally all the plates are 
not of the same excellence, but no serious objection can be brought 
against any, and some are superb. 

From considerable familiarity with the German edition, we have 
no hesitation in saying that the present descriptions in English (the 
plates are the same) are superior to the original in clearness, terse- 
ness, and ease of style. In this case it is not true that traditore is 
tradutore. 

Of the comments added by the editor, Prof. de Schweinitz, we 
can only say that we wish there were more. They are valuable 
addenda, and occasionally rectify certain special views somewhat 
peculiar to the author. 

The two volumes form a companion set which can with advantage 
be in the hands of every practitioner, even though he be not a 
specialist. T. B.S. 


INTERNATIONAL Ciinics. Edited by A. O. J. Ketiy, A.M., M.D., 
Philadelphia, Pa. Vol. III., pp. 305. Thirteenth series. Phila- 
delphia: J. B. Lippincott Co., 1903. 


THE present volume opens with an excellent series of papers on 
“Diseases of the Gall-bladder and Gall-ducts.”’ Musser discusses 
the medical aspects—some medical aspects, as he terms it—first 
presenting a skeleton, which he subsequently clothes with very 
substantial flesh, while Rudolph presents the “Causation, Symptoms, 
and Diagnosis of Gallstones.” Stockton broadens the subject with 
his “ Diagnosis and Medical Treatment of Cholelithiasis and Chole- 
cystitis,” while the surgical aspect of the case, so far as regards the 
indications and value of intervention, falls to Lejars. Deaver, on the 
“Surgical and Postoperative Treatment of Chronic Gallstone 
Disease,” extends the subject. ‘The symposium is completed by 
Weber, on “Biliary Cirrhosis of the Liver with and without Chole- 
lithiasis.” In the first place, it is apparent that in gallstones we 
have neither the beginning nor yet the end of the gallstone disease; 
further, that pathology and particular pathological findings, as 
shown by surgery, teach us that there is a medical aspect which is 
not to be ignored; and, finally, a careful diagnosis is essential and 
a working diagnosis possible in the great majority of cases. ‘To one 
who wishes to know the present status of the gallstone question 
we can refer this volume, wherein a most satisfactory presentation 
is found. The one hundred and twenty pages constitute a veritable 
monograph. 

Treatment is well represented by Finlay on “Pneumonia,” Robin - 
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on “Gastric Cancer,” Rose on “Carbonic Acid in Rectal Disease” 
—presumably meaning carbon dioxide gas—and Chantemesse on 
“Typhoid Fever Serum;” all good. Medicine is not far in the rear 
with Craig on “Malarial Infections,” which clears the atmosphere; 
Leslie on “Clinical Types of Pneumonia,” suggestive even to one 
whose experience has been so ample that he is alert for surprises; 
Mays on “Sudden Death Due to Respiratory Disorder” invoked 
the nervous system as an explanation, a paper for thought; Fowler 
writes on an “Intermediate Type of Leukemia,” as though we had 
not enough unsettled questions without the addition of another, and 
finally Poynton on the “Clinical Evidence of Myocardial Damage in 
Rheumatic Fever.” With this valuable series of important papers 
surgery seems accorded hardly enough space. Bodine on “‘ Cocaine 
Aneesthesia in Operation for Varicocele,” Lewis on ‘“‘ General Anzes- 
thesia,” Lucas-Championniére on “Asepsis and Antisepsis,” Rod- 
man on “Gastrostomy; Concussion of the Brain,” and Belfield, with 
a practical paper on “‘Intrascrotal Tumors,” gives in small compass 
much valuable information, and Schwartz closes with the “‘ Modern 
Treatment of Varicose Veins.” 

We have had in the past, at times, some misgivings as to the 
scope of this series. It seems to be intermediate between the journal 
and the monograph. In the past there have been volumes whose 
contents properly belonged to ephemeral journalism and the papers 
were tardy. At others an effort has apparently been made to cover 
too much ground. Again we have found articles which were almost 
monographs in their completeness. We believe the present volume 
meets our ideas. What has been selected has been thoroughly and 
ably done. The gallstone question in this volume, taken by itself, 
is notable and there is plenty more for good measure. May the 
editor continue to have the energy to draw out brilliant papers and 
the discrimination to properly group them! R. W. W. 


Tae DecenntaL Pustications. THE DistrisuTION OF BLOoopD- 
VESSELS IN THE LABYRINTH OF THE EAR OF Sus Scrora DoMES- 
Ticus. By Grorce E. M.D. Chicago: The 
University of Chicago Press, 1903. 


Dr. SHAMBAUGH’S monograph is a model of its kind. ‘The work 
was undertaken for the purpose of studying the vascular supply 
in the labyrinth of the ear. A satisfactory study of the vessels in 
the adult is almost impossible, owing to their complexity, therefore 
the author was led to take up the study in the embryo. The diffi- 
culty of such a study may be realized from the fact that out of five 
hundred embryos injected only about one hundred of the specimens 
were found suitable for the study. The author describes carefully 
the methods which he employed, chiefly that of Eichler, which 


534 REVIEWS. 


consists in making celloidin casts of the labyrinth, from preparations 
in which the bloodvessels had been previously injected. The 
methods used are described in full. A special feature of the mono- 
graph, however, will be found in the excellently colored plates. 
These are drawn with such evident accuracy that even if accom- 
panied by a very slight text, they elucidate perfectly the points 
which the author brings out. On the whole, Dr. Shambaugh’s 
study does not contain any startling anatomical find, but it does 
establish the anatomy of the circulation of the labyrinth on a definite 
basis, and therefore possesses the greatest value. F. R. P. 


THE Mepica News Visitine List, 1904. Philadelphia and New 
York: Lea Brothers & Co. 


Paysicrans’ Visitinc List ror 1904. Philadelphia: P. 
Blakiston’s Son & Co. 


Books of this kind are an invaluable adjunct to the physician 
and his work, and the two under consideration are so well known 
to the medical profession that their characteristics need hardly be 
described. Some systematic form of record of visits, vaccinations, 
births, etc., is absolutely necessary to those engaged in practice. 
Both the Medical News and the Physicians’ List have enjoyed con- 
tinuous popularity with the profession for many years. Their 
general get-up and plan is the outgrowth of an intimate need of 
what is necessary in such volumes, and it is not likely that, having 
maintained their popular favor all these years, there can be found 
any plan to improve upon their scheme. J. H. G. 


A TREATISE ON OrGanic Nervous Diseases. By M. ALLEN 
Starr, M.D., Pu.D., LL.D., Professor of Diseases of the Mind 
and Nervous System in the College of Physicians and Surgeons. 
New York and Philadelphia: Lea Brothers & Co., 1903. 


THE specialty of diseases of the nervous system has not, in late 
years at least, suffered from any lack of exposition of the subject 
through text-books and extensive monographs. ‘There is, however, 
and always will be,.a demand by the profession for text-books which 
embody the advance of knowledge in any particular line of work, 
with the basic and established principles. The text-book under 
discussion will be accepted by the profession in general, and neurolo- 
gists in particular, as an example of a concise, clear-cut, complete 
presentation of an especially difficult and intricate subject. There 
has undoubtedly been a remarkable advance in our knowledge of 


| 

| | 

| 

| 

| 

| 
| 

| 


STARR: A TREATISE ON ORGANIC NERVOUS DISEASES. 535 


the central nervous system and its diseases in recent years. ‘The 
increase in the literature is out of all proportion to this advance. 
This is due in the main to single case reports and the tendency to 
individualize cases of a particular disease group, both from a clinical 
and pathological standpoint, has not only overburdened the literature 
of the subject, but has blurred the sharp outlines of the disease types 
to which we are accustomed in other branches of medicine. The 
result of all this is that the exposition of such a subject in order to 
be complete, and at the same time within convenient bounds, 
implies an ability for condensation, systematization, and digestion 
on the part of the author far beyond that called for in any other 
specialty. What Oppenheim has done for the German student 
Starr has succeeded in doing for the English, and much after the 
‘same method. The condensation and digestion is well carried out 
by means of footnotes, with references to the original articles, a 
distinct advantage over that of other works, where only the names 
of the investigators are given. 

The personal element is strongly marked throughout the book. 
The author has drawn freely from his long and extensive practice 
in illustrating the different types of disease by the addition of case 
records, photographs, etc. Many of the sections illustrating diseased 
conditions are from his own cases and others from other American 
investigators, although a large number of these illustrations—. e., 
of the pathology—are drawn from the standard foreign works. In 
treatment the book is especially good, and here again, as in prog- 
nosis, long years of experience has lent that proper perspective to 
the value of methods and drugs and their results. Many of the 
chapters—Tabes, Anterior Poliomyelitis, Peripheral Neuritis— 
might be considered as monographs rather than chapters of a text- 
book. 

The pathology of the different diseases is carefully considered 
and well illustrated by” drawings and photomicrographs, as noted 
above. Sufficient attention, however, is not given at times to 
accuracy in the use of technical terms. The term neuron, quite 
needlessly, is used in a confused way to express the whole or part 
of the neuron. The posterolateral scleroses, both in the clinical 
and pathological descriptions, are insufficiently treated. The term 
sclerosis is used for the diffuse degenerations and no differentiation 
attempted. Putnam is given the credit of being the sole observer 
as to the different stages, etc., of the disease—. e., distinguishing 
between symptoms of long and short standing in the same case. 
That tumors of the pituitary are usually fibroma or myxoma will 
not be accepted by those who have studied the pathology of this 
gland carefully. ‘These, however, are minor errors, which one may 
pick out of such a work easily enough, but have little influence in 
the estimation of its real value. 

There is considerable room for improvement in the indexing, 
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reference of some authorities, and correction of typographical errors. 
The book itself is of 750 pages; the 275 engravings in the text 
and the 26 plates are very well executed and add greatly to its value. 
The paper is good and the printing and binding all that one might 
wish for. Altogether the book is a credit to American neurology, 
and will compare favorably with the standard text-books of other 
languages. D. J. McC. 


RECHERCHES CLINIQUES ET THERAPEUTIQUES SUR L’EPILEPSIE, 
L’HYSTERIE, ET L'IDIOTIE. Volume XXI. Compte-rendu du 
service des enfants idiots, épileptiques, et arriérés de Bicétre 
pendant l’année 1901. Par BourNevitie. Paris: Félix Alcon, 
1902. 


THis volume is more of an annual report of the department for 
epilepsy and idiocy of the Bicétre than a volume of research, as its 
title would indicate. Over half the volume is concerned with a 
statistical study of the number of patients, movement of population, 
history of the service, etc. ‘Then foliow ten contributions to the 
study of idiocy and epilepsy by Bourneville and his assistants. 
The effect of bromide of camphor in epilepsy is studied with appar- 
ently favorable results, and is quite up to the standard of the clinical 
studies of the best French clinicians. The other articles, all original 
investigations, are as follows: ““A Study of Puberty,” by Bourne- 
ville; ‘A Contribution to the Study of Moral Idiocy, with Especial 
Reference to Lying as a Symptom,” by Bourneville and Boyer; 
“A Study of the Relation of ‘Muscular Impotence’ and Bony 
Deformities in Infantile Hemiplegia,” by Bourneville and Bangour; 
‘“‘Hemorrhages of the Skin and Mucous Membranes after Epileptic 
Attacks,” by Bourneville; “Symptomatic Idiocy Due to an Atrophic 
Sclerosis of the Right Cerebral Hemisphere,” by Bourneville and 
Crouzon; “‘Idiocy of the Mongolian Type,” by Bourneville, and 
also another article on the same subject by Phillipe and Oberthur; 
“True Porencephaly and Pseudoporencephaly,” by Bourneville and 
Morel. The titles indicate the substance of the articles given. 
They constitute a valuable addition to the pathology of idiocy. 

A study of the schools for backward children will be of interest 
to those laboring with this difficult problem. D. J. McC. 


Nose AND THROAT WoRK FOR THE GENERAL PRACTITIONER. By 
Gerorce L. Ricnarps, M.D. NewYork: International Journal 
of Surgery Company, 1903. 


Tuts little work is really a novelty in its own particular line, 
and its author is to be congratulated upon the most excellent way 
in which he has fulfilled the object which he intended to accomplish. 
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It is based throughout on his own extensive personal experience, 
and it is this which gives the keynote to the volume. 

While giving the diagnosis and treatment of morbid conditions 
in the nose and throat, as they fall within the province of the general 
practitioner, Dr. Richards is careful to indicate the difficulties which 
confront those who are not especially skilled in rhinology and laryn- 
gology, and thus not lead them into attempts to do that which does 
not lie within their province. The book is not only adapted to the 
general practitioner, but will prove an especially useful guide to 
those who desire to take up laryngology and rhinology as special 
pursuits. It is in no sense of the word a compend, nor does it 
pretend to furnish a complete text-book. Dr. Richards writes in 
a clear style, admirably suited to his subject-matter. This book is 
a pioneer in its line and deserves the professional favor with which 
it is sure to be received. F. R.-P. 


A NarraTIVE OF MEDICINE IN AMERICA. By JAMES GREGORY 
Moumrorp, M.D. Philadelphia and London: J. B. Lippincott 
Co., 1903. 


Tuts work covers the entire field of the history of medicine in 
America from the earliest time down to the present date. Its title 
has been well chosen by the author, who has given us what is truly 
a story or narrative of the medical profession rather than a dry 
series of historical facts. Within recent years there has been a 
great impetus given to the study of medical history, and much has 
been written upon it. Dr. Mumford has not only availed himself 
of the work which has been done in this field of investigation by 
others, but has gone to original sources and has authenticated or 
disproved many disputed statements. 

In a book of this character it is most difficult to observe a proper 
proportion in dealing with various epochs or individuals, and its 
author is to be congratulated upon the skilfulness which he has 
shown in weaving the network of his narrative. Beginning with 
the early days of settlement, when the sick and injured depended 
for relief upon the amateur medical attentions of pastors or deacons, 
like Samuel Fuller, Dr. Mumford goes on to the real beginnings 
of medical history in this country, when bright young men who 
determined to practise medicine sought their knowledge at the feet 
of the best teachers in England and on the Continent, and brought 
back to this country the lessons which they had learned from the 
Hunters, Haller, Boerhaave, or Morgagni. Most interesting ‘are 
his accounts of the careers of the founders of American medicine: 
Morgan, Shippen, Rush, and John Jones—each skilfully delineated, 
with the estimates of their characters and accounts of their mutual 
relations given. Coming to a later date, when medical science had 
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extended from Philadelphia, Boston, and New York, penetrating 
other sections of the country, Dr. Mumford describes most sympa- 
thetically and graphically the great services rendered by pioneers, 
such as Drake and Dudley. In fact, among the most interesting 
portions of the book will be found those devoted to the careers of 
these men, many of whom figure to the present generation as names 
and naught else. 

Although Dr. Mumford pays due attention to the founding of 
hospitals and medical schools, and describes the services of men 
like those above mentioned and the Warrens of Boston in this 
connection, we doubt if the histories of institutions will ever 
thrill us as do the life-histories of men who struggled through 
almost insuperable difficulties to the achievement of such tremen- 
dous benefits to humanity. 

Dr. Mumford’s book should not only be read but owned by every 
American physician, and we could think of no more stimulating 
gift to be put in the hands of the graduate than this narrative, in 
which are embodied the wonderful achievements of his predecessors 
in the healing art. P. 


PracticaL Pornts In Nursinc. For Nurses in Private Practice. 
By Emity A. M. Stoney. Third edition. Philadelphia, New 
York and London: W. B. Saunders & Co., 1903. 


Tue third edition of this valuable book on nursing has been 
revised and brought up to date by a physician owing to the death 
of the able author. 

The work itself, except for the revision made necessary by 
advance in knowledge, retains much of its originality. ‘The authoress 
was peculiarly qualified by experience and position to write authori- 
tatively, and she is to be doubly commended for omitting much that 
a nurse need not know, as well as for the good selection of what 
she should know. 

The matter has been divided into seven chapters and an appendix: 
I. The Nurse; II. The Sick-room; III. The Patient; [V. Nursing 
in Accidents and Emergencies; V. Nursing in Special Medical Cases; 
VI. Nursing of Sick Children; VII. Physiology and Descriptive 
Anatomy. The appendix contains various kinds of useful knowledge, 
such as tables of weights and measures, recipes, dose list, glossary, 
etc. The difficulty in instructing nurses lies in knowing just how 

‘much to teach and how much to withhold. It is necessary for the 
modern trained nurse to have an intelligent knowledge of the reason 
for pursuing a particular course or abandoning another. It is not 
necessary, on the other hand, for a nurse to take a complete medical 
course. Miss Stoney’s work contains many things of interest to 
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physicians as well as to nurses, and should prove a valuable aid for 
nurses in their private work. The book has its need also, as private 
nursing is somewhat different from hospital work, and often a nurse 
is at a loss for many kinds of information not picked up at the 
hospital. J. N. H. 


A Manuva. or By Ernest JENNINGS, M.B., 
C.M., Major in the Indian Medical Service; Chief Medical 
Officer for Plague Operations in the Bombay Presidency, etc. 
With an Introduction by Surgeon-General G. BarnsripeE, M.D., 
M.R.C.P., I.M.S. London: Rebman, 1903. 


THE extensive and really alarming outbreak of plague which but 
a few years ago threatened to spread from the East to Occidental 
nations has drawn particular attention to the study of this disease; 
and so important and numerous have been the discoveries concerning 
its etiology, treatment, and prophylaxis that a thorough exposition 
of the present knowledge concerning the subject can scarcely be 
gained from the ordinary text-book of medicine. In certain countries 
where plague is likely to occur it is absolutely necessary that the 
practitioner should be thoroughly conversant with every aspect of 
the disease. ‘To this end the present manual is excellently adapted, 
for it treats of the subject from a practical standpoint, and is besides 
essentially up to date. The book opens with an introductory chapter 
upon the interesting history of plague epidemics, after which follow 
chapters on the bacteriology, pathology, treatment, epidemiology, 
symptomatology, etiology, etc. The diagnosis and prognosis are 
appropriately treated and many important pages deal with measures 
for the suppression and prevention of the spread of plague. The 
author’s personal knowledge and extensive experience with the 
disease certainly give the book. a practical value. 

There are a number of illustrations, most of which are fairly 
good. The book is well printed and nicely bound. W. T. L. 


A Manuat or HYGIENE AND SANITATION. By SENECA EGBERT, 
A.M., M.D. ‘Third edition, enlarged and thoroughly revised. 
Philadelphia and New York: Lea Brothers & Co. 


Tue third edition of Dr. Egbert’s very useful manual shows 
evidence of very careful and thorough revision of every chapter. 
New material and numerous additional illustrations have been 
introduced where needed. Disinfection has been divorced from 
Quarantine and placed in a chapter by itself, and the chapter on 
Laboratory Tests has been much improved. The first edition was 
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a valuable addition to the literature of Hygiene, the second was an 
improvement over the first, and the third is better than the second. 
As the author keeps his work abreast of the times, each revision 
causes an increase in size; and it seems probable that before long 
he will have to determine where a cut can be made with least 
injury to the book as a whole. It is the opinion of the reviewer 
that the chapter on Bacteriology could well be spared even now, 
for it is slight and sketchy; it can be of no assistance to those who 
have had an elementary course in the subject, and is not full enough 
for those who have not. Moreover, a work on Hygiene should no 
more include elementary bacteriology than elementary physics, 
chemistry, or mathematics. H. 


MopDERN SuRGERY: GENERAL AND OPERATIVE. By JoHN CHAI- 
MERS Da Costa, M.D., Professor of Principles of Surgery and 
of Clinical Surgery, Jefferson Medical C ollege, Philadelphia; 
Surgeon to the Philadelphia Hospital and to St. Joseph’s Hospital, 
Philadelphia. Fourth edition, rewritten and enlarged, with 707 
illustrations, some of them in colors. Philadelphia, New York 
and London: W. B. Saunders & Co., 1903. 


ALTHOUGH the whole science of medicine is constantly and steadily 
progressing, perhaps the most noted advances are in the realm of 
surgery, where new methods, improved technique, and more modern 
patterns of instruments are ever pressing the old ones into the 
background. For this reason a text-book on surgery very soon 
becomes out of date unless continually revised and rewritten, for, 
though many of the procedures have come to be regarded as standard 
ones, student and practitioner alike will not be satisfied with a work 
containing these only, but demand methods of the day and hour, 
such as the Lorenz treatment and others of a kindred nature. In 
this aspect Da Costa’s Surgery is excellent. This fourth edition 
has continued the many good points of the previous editions, 
but has been entirely rewritten, many procedures now obsolete 
having been dropped and their places taken by modern methods. 
It is not a large work, the general divisions corresponding to the 
generally accepted classification of subjects in all standard works 
on surgery. The discussions, both in regard to Symptomatology 
and ‘Treatment, are brief but clear and concise and well adapted 
to teach what the author wishes. A chapter on Bacteriology precedes 
the surgical matter proper, as the author believes, and justly so, 
that without a clear idea of the causes of infection in its various 
forms the surgeon is but poorly equipped to guard against it. 
Fractures and Dislocations, on account of their great practical 
importance, receive a large amount of space and are treated in a 
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rational manner, while for all but the more common operations on 
the Eye, Nose, ‘Throat, and Ear, in common with most gynecological 
procedures, the reader is referred to special works on these subjects. 
The different operations on the intestines with their many advocates 
are carefully considered and clearly set forth with their various 
advantages and disadvantages, and the chapters devoted to these 
are both interesting and instructive. ‘There are over seven hundred 
illustrations, many of them good half-tones, but, on the other hand, 
. there are a number of old cuts which are hardly in keeping with 
a work in every other respect so up to date. The reproductions of 
x-ray photographs, of which there are a number, are excellent. 


G. M. C. 


A Dictionary or Mepicat ScrENcE. Containing a full explana- 
tion of the Various Subjects and ‘Terms of Anatomy, Physiology, 
Medical Chemistry, Pharmacy, Pharmacology, Therapeutics, 
Medicine, Hygiene, Dietetics, Pathology, Bacteriology, Surgery, 
Ophthalmology, Otology, Laryngology, Dermatology, Gyne- 
cology, Obstetrics, Pediatrics, Medical Jurisprudence, Dentistry, 
Veterinary Science, etc. By Dune.ison, M.D., LL.D. 
Twenty-third edition, thoroughly revised, with the Pronuncia- 
tion, Accentuation, and Derivation of the Terms. By ‘THomas 
L. StepMaN, A.M., M.D. Philadelphia and New York: Lea 
Brothers & Co., 1903. 


THE name of Robley Dunglison stands forth as that of the greatest 
medical lexicographer of the English language. For seventy-five 
years his work has been the standard dictionary used by the English- 
speaking medical world, and now in its twenty-third edition it is a 
pleasure to realize that it remains fully up to the standard of the most 
modern requirements. One thing which is particularly noticeable in 
the work is the great economy of space which its editor has succeeded 
in accomplishing by the elimination of obsolete terms and all matter 
which was not of distinct value in subserving the purpose of the 
dictionary. In the accomplishment of this object nothing has been 
omitted which could prove of any real service to the searcher after 
information, and room has been made to accommodate a wonderful 
line of new subject-matter. Space has also been obtained by 
cutting out the figured pronunciation, which is so often absolutely 
unnecessary. A number of most excellent cuts have been intro- 
duced. They have evidently been chosen for their real value, and 
not to catch the eye of a casual peruser of the work. Although the 
type is small, as is always necessary in a work of this nature, never- 
theless it is so clear that it is easy to read. The publishers of this 
classical work are to be congratulated in having procured the 
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services of an editor who, having preserved all the traditions which 
have given the book its pre-eminence, has at the same time brought 
it most thoroughly up to date. F. R. P. 


‘THe AMERICAN ILLUSTRATED MepicaL Dictionary. A New and 
Complete Dictionary of the Terms Used in Medicine, Surgery, 
Dentistry, Pharmacy, Chemistry, and the Kindred Branches, - 
with their Pronunciation, Derivation, and Definition, Including 
Much Collateral Information of an Encyclopedic Character. By 
W. A. Newman Dortanpb, A.M., M.D. Third edition, revised 
and enlarged. Philadelphia, New York and London: W. B. 
Saunders & Co., 1903. 


AMERICAN Pocket MeEpicaL Dictionary. Edited by W. A. 
NeEewMaN Dorianp, A.M., M.D. Containing the Pronunciation 
and Definition of all the Principal Terms Used in Medicine and 
the Kindred Sciences, along with over Sixty Extensive Tables. 
Fourth edition, revised and enlarged. Philadelphia, New York 
and London: W. B. Saunders & Co., 1903. 


Bors these dictionaries have gone through a number of editions, 
and have achieved a most enviable degree of favor from the medical 
profession. ‘The large one indeed may be considered as an authori- 
tative work of reference of the greatest value to the literature of the 
medical profession. Its definitions, though concise, are very lucid. 
The method of indicating the pronunciation of the terms is exceed- 
ingly simple. A feature of special value in the work is the excellent 
tables of muscles, nerves, bacteria, etc., with which it abounds. 
Although the illustrations are not very numerous, they are all such 
as possess real value to the reader. 

The American Pocket Medical Dictionary will prove of special use 
to medical stenographers, nurses, and other persons who are required 
to be familiar with the definition and spelling of medical terms. 
Within its small bulk it practically comprises all the information 
of its nature with which, under ordinary circumstances, it would 
be necessary for them to be familiar. 

Both of these dictionaries are most excellent in their typography 
and their arrangement. J. H. G. 
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On the Tuberculous Serum Reaction —MarcHeEttT! and STEFANELLI 
(Riv. Crit. d. Clin. Med. Firenze, 1903, vol. iv. pp. 657, 673, 689), in 
the clinic of Professor Grocco, of Florence, have made an interesting 
study of the value of the tuberculous serum reaction. As is well known, 
the possible diagnostic importance of this reaction was first suggested 
in 1898 by Arloing, whose later studies with Courmont have been fol- 
lowed by numerous observations with conflicting results; one party 
maintaining that the reaction when carried out under rigid rules and 
interpreted with proper reserve is of material value in the early diag- 
nosis of tuberculosis; the other, among whom is Koch, denying abso- 
lutely its value. The Italian authors have studied seventy-three cases 
of varying characters. They emphasize the necessity of using cultures 
of carefully determined age and of following minutely, in every detail, 
the method of Arloing and Courmont. The results of their alee have 
been as follows: 

They believe that the reaction is of no material value unless positive 
within the first six hours. 

In grave tuberculosis, pulmonary or abdominal, the reaction was 
positive in 42 per cent. of the cases. 

In early cases, mild or improving, the reaction was positive in 88 per 
cent. 

In cases which were probably tuberculosis, but which clinically could 
not be positively determined, the reaction was positive in one out of 
four of the grave cases and in two-thirds of the milder forms of disease. 

In three cases of lupus the reaction was negative, 


544 PROGRESS OF MEDICAL SCIENCE. 


In five cases which were proven by autopsy not to have been tuber- 
culosis the reaction was always negative. 

In cases in which clinically there was no evidence of tuberculosis and 
which did not come to autopsy, the reaction was negative nine times 
out of ten; it was positive in one instance of multiple sclerosis. 

In general, the milder the lesion the more positive was the reaction, 
while in one case where the reaction was primarily positive it disap- 
peared as death approached (tuberculous meningitis). 

For six hours the reaction may be positive in clearly non-tuberculous 
cases. 

They conclude that the Arloing-Courmont reaction, “studied accu- 
rately in all its most minute particulars and weighed with due restrictions, 


is a useful and not to be neglected diagnostic aid, especially in early and , 


mild cases, the very instances in which the percentage of ‘positive results 
is larger and more striking.” But these cases are the very instances in 
which, from the point of view of prophylaxis and treatment, the early 
recognition of the process is of especial value. While they believe that 
there is a relation amie the degree of specific agglutinative power in 
the tuberculous blood serum pees the gravity of the infection, yet, in 
the present state of our knowledge, the results of the test do not justify 
prognostic conclusion. 


Pneumothorax: An Historical, Clinical, and Experimental Study.— 
Emerson (Johns Hopkins Hospital Reports, vol. xi. pp. 1-450) has 
reviewed the literature of pneumothorax from the time of Hippoc- 
rates down to the present date. There are 358 very full abstracts of 
the most important contributions to the subject during this period. 
Hippocrates interpreted the splashing sound as a sign of empyema 
and not of pneumothorax, which he did not recognize. The writer 
emphasizes the fact that ‘‘succussion” is not the splashing sound heard, 
but the act of shaking which produces it, a distinction which clinicians 
do not sufficiently realize. Our knowledge of pneumothorax is usually 
stated to date from the thesis of Itard, published in 1803. He reported 
5 cases of pulmonary tuberculosis with pneumothorax, but did not 
recognize the condition during life. Laennec, who published his obser- 
vations in 1819, in his work on Mediate Auscultation, was the first to 
recognize the disease intra vitam. Owing to Hippocrates’ belief that 
the succussion splash was a sign of empyema, it had fallen into disfavor 
and had been practically disregarded up to Laennec’s time. The latter 
was the first to recognize its true significance and to add it to the symp- 
tom-complex. Comparatively speaking, little of importance has been 
added to our knowledge of the disease since the days of Itard and 
Laennec. ‘They discussed the clinical symptoms very fully, and it is 
Itard’s classification, with slight modifications, that is now in use. 
Since their day the cases of so-called idiopathic pneumothorax, that is, 
“oe seg arising within the chest me in which the gas was not air, 

ave been the cause of considerable dispute. In the last twenty years 
the therapeutics of the disease has been mainly under discussion. 

Emerson reports at length the cases of pneumothorax that have 
occurred in Professor Osler’s and Professor Halsted’s wards at the 
Johns Hopkins Hospital. There were 48 in all. The largest number, 
22, were be to pulmonary tuberculosis. Of these, 18 were men and 4 
women. In 11 the pneumothorax was right sided and in 11 it was 
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left sided. Statistics in general have shown the disease to be about 
twice as frequent on the left as on the right side. Of the 22 cases, 19 
came to autopsy, and in 16 the perforation was found. It was in the 
upper lobe in 7, in the lower in 6, and in the middle in 3. The autopsies 
on cases of tuberculous pneumothorax represented just 4 per cent. of 
all the cases of pulmonary tuberculosis that came to autopsy. 

There were 2 cases following bronchiectasis. There had been only 
11 cases previously reported in the literature. Rupture of a metastatic 
abscess in the lung was the cause in 2 cases. One instance followed 
gangrene of the lung: Rupture of emphysematous blebs was the cause 
in 2 cases. Next to pulmonary tuberculosis, the largest number fol- 
lowed tapping of the chest for fluid. There were 10 due to this cause. 
In 1 the air was pumped into the chest; in a second it was allowed 
to enter through the unguarded needle; and in a third the lung was 
pricked by a hypodermic needle. ‘The writer speculates as to the cause 
in the other cases. 5 of these 10 cases died. In 2 cases the pneumo- 
thorax resulted from rupture of an empyema into the lung. Traumatism 
was the cause in 6 cases. It is of interest that there were 14 other cases 
in Professor Halsted’s wards in which the lung was known to have 
been injured by various forms of traumatism, but in which pneumo- 
thorax did not occur. There was 1 case in which the disease was a 
sequel to a hepatopulmonary ameebic abscess. 

he writer pa very fully the mechanics, symptoms, physical 
signs, course, prognosis, diagnosis, and treatment of pneumothorax. 
“merson’s original investigations in connection with the disease have 
been chiefly in a study of its mechanics and also in an endeavor to 
determine whether the pneumothorax be a valvular, open, or closed 
one from careful analyses of the gas contained in the pleural cavity. 
To both of these considerations he has made valuable contributions. 

In regard to treatment, the concensus of opinion seems to be that 
the air in the chest may be usually faa 2 In other. words, it 
is not necessary to aspirate it. If any considerable amount of fluid be 
present it should be aspirated, but with great caution. . Too much fluid 
must not be removed and too great a negative pressure in the aspirator’ 
must be avoided, otherwise a closed pneumothorax may be converted 
into an open one. 


The Results of Organotherapy in Addison’s Disease—E. W. ApDAMs 
(The Practitioner, October, 1903, p. 473) has analyzed 97 cases of this 
disease reported in the literature and in which adrenal preparations in 
one form or other were used medicinally, with the object of determining 
the efficacy of this line of treatment. He classified the cases, with the 
results as follows: 1. Cases made distinctly worse, 7. 2. Cases deriving 
no real benefit, 43. 3. Cases showing marked improvement, 31. 4. Cases 
permanently relieved, 16. There has been a great diversity of prepara- 
tions of the gland used. The successful results seemed to occur only 
in those cases where adrenal gland preparations were given solely by 
mouth. The subcutaneous and intramuscular injection of the adrenal 
preparation is useless, as it has been shown that the active principle 
is oxidized and rendered inert when injected into the tissues. Adams 
says that epinephrin and adrenalin, the newly discovered active prin- 
= do not appear to have been given a trial. He does not state 
what preparation of the gland given by mouth seems to have proved 
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most beneficial. From the post-mortem records he concludes that the 
cases most likely to derive benefit are those in which the tuberculous 
rocess is a chronic sclerosing one, and where the other organs are 
airly sound. 

The writer states, in drawing his conclusions, that there would appear 
to be a certain class of cases of Addison’s disease which derives indubi- 
table benefit from the exhibition of some form of suprarenal substance, 
although in any given case it remains up to now impossible to determine 
its probable response to the treatment. In any given case, selected hap- 
hazard, the probability is that disappointment will follow on the institu- 
tion of organotherapy; but that probability is very distinctly less than 
that attaching to any alternative method of treatment at present known. 
He believes that the last word upon the preparation to be used and its 
method of administration remains to be said. The problem seems to 
be to get a sufficient and continuous dose of the pure and active prin- 
ciple unchanged into the blood stream. Intravenous injection is held 
to be impracticable. 


SURGERY. 


UNDER THE CHARGE OF 
J. WILLIAM WHITE, M.D., 


JOHN RHEA BARTON PROFESSOR OF SURGERY IN THE UNIVERSITY OF PENNSYLVANIA; 
SURGEON TO THE UNIVERSITY HOSPITAL, 
AND 


F. D. PATTERSON, M.D., 


SURGEON TO THE X-RAY DEPARTMENT OF THE HOWARD HOSPITAL; CLINICAL ASSISTANT TO THE 
OUT-PATIENT SURGICAL DEPARTMENT OF THE JEFFERSON HOSPITAL. 


The Treatment. of the Appendix Stump after Extirpation RIEDEL 
(Centralblatt 7. Chir., 1903, No. 51) states that he differs most widely 
from the remarks of Zellar (an abstract appears in this number), and 
that the best method is as follows: the mesentery should be freely 
separated from the appendix and then the appendix should be ligated 
with catgut close to the gut. Catgut is preferable to silk, as it can be 
tied tighter, and it does not tend to injure the bowel. The appendix 
should again be ligated, this time with silk, 1 em. away from the first 
ligature and then divided between them. The mucous membrane of 
this stump should then be excised with scissors and the remaining coats 
should then be closely approximated with three silk interrupted sutures; 
the temporary catgut ligature which was first applied should then be 
cut. In aseptic cases no drainage is necessary, but if indicated one 
should not hesitate to use it. 


Extirpation of the Appendix.—ZELLER (Centralblatt f. Chir., 1903, 
No. 45) states that one method of treatment of the stump of the 
appendix after extirpation is to leave a “cuff,” which is then sewed 
over the stump; still another consists in the turning in or invagination 
of the stump into the cecum, and then the area is closed by Lembert 
sutures. This method, however, may produce dangerous sequelee, such 
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as abscess, as in the case reported by Herman (Centralblatt j. Char., 
1901, p. 1028), where the patient succumbed five days after operation 
from this cause. The author recommends as the best procedure to 
separate the appendix from its mesentery and then, taking care to 

revent the escape of any of the intestinal contents, to cut it absolutely 
flush with the bowel, and then to close the resulting hole in the gut by 
two rows of Lembert sutures. This method has uniformly been followed 
by a good result and would seem to be the safest method of avoiding 
the formation of a fecal fistula. 


The Treatment of Granulating Wounds.—WacGner (Centralblatt f. 
Chir., No. 50, 1903), after discussing in detail the treatment of these 
wounds by means of different ointments and aseptic dressings, states 
that his efforts have been directed toward lessening the period of granu- 
lation. In the large superficial wounds skin grafting has proved most 
efficacious on many occasions, but it is a useless procedure in the presence 
of active suppuration. In those cases where the granulations have a 
tendency to he oedematous and as a result the dressings are kept 
constantly moist by the discharge, ointments will prove to be useless, 
as they only tend to increase heat and moisture and at the same time 
absolutely prevent the contact of the air with the wound. If such cases 
have their wounds exposed to the air during the daytime one will soon 
see the whole aspect change; the secretion becomes much less and 
healing follows. At night they should be covered by a suitable dressing 
to prevent infection from the bed-clothes. The author notes havin 
selected two practically similar cases and treated one by the “‘open’ 
and the other by the “closed” method, and the one treated by the 
former method healed in much the shorter space of time. In no case 
did any infection result from the exposure of the wounds to the air. 


A New Operation for Hemorrhoids.—LaNnpstrém (Centralblatt ( 
Chir., 1903, No. 47) states that extirpation and cauterization are wel 
known methods and that the treatment by a has also many 


advocates, but that lately he has used the following method in his 
hospital work, with excellent results. The principle of the operation is 
to exert strong pressure by means of forceps on the hemorrhoidal mass, 
which is thus excised. The blade of these forceps is about 7 cm. long 
by 5 cm. wide; they should be applied in a similar manner to the 
Langenbeck forceps. The patient is prepared in the usual manner, 
then placed in the side position, the sphincter dilated, the forceps 
applied, the hemorrhoidal mass removed, and the operation completed 
by the introduction of some iodoform gauze, which, however, should 
be removed on the second day. The operation requires but very few 
moments for its performance and the lcsateinatie is nearly absolute, 
and so the operation is an admirable one for weak patients. Thé author 
notes the successful use of this method in 25 cases, and has found it 
to be a most satisfactory method of procedure. 


The Radical Cure of Inguinal Hernia, with Especial Reference to 
the Anatomy.—Horman (Centralblatt 7. Chir., 1903, No. 41) bases his 
observations upon an experience of 45 cases during the past year upon 
whom the radical cure was attempted. The most perfect asepsis is an 
absolute essential, for upon it depends the success of the operation. 
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Too much importance cannot be laid upon the absolute closure of the 
sac in the region of the parietal peritoneum and the restoration or 
re-establishment of a support for the same at the internal ring by one 
or more wire-thread sutures, but care should be taken at this time not 
to disturb the normal relation of the spermatic cérd. This presents no 
extraordinary difficulty if proper care be taken in the insertion of a 
purse-string suture into the sac and in the subsequent sutures. The 
author’s series of 45 cases made an uninterrupted recovery, and when 
examined a year later showed no evidence of recurrence. 
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Treatment of Mucomembranous Enterocolitis—Dr. PrRocHAUD 
asserts that the three principal indications in this affection are these: to , 
modify the general state of the nervous system, to modify the local f 
nervous condition, and to excite the trophic action of the abdominal 
nerves. If the disease is of long standing absolute quiet and milk diet 
must be enjoined. In-the cases of short duration, in addition to milk, 
cereals, soft-boiled eggs, small quantities of the various meats—cut 
very fine—fish and the green vegetables are allowable. Fruit, if eaten 
at all, must be cooked, and bread should be eaten in small quantity. 
No fat soups may be taken. Water is the preferable beverage, but 
beer and wine together with the mildly doles mineral waters may 
be drunk in small amounts. Beverages are useful to combat the 
tendency to constipation, and milk drunk during meals often renders 
service in this connection. Highly seasoned food should be interdicted. 
In severe forms of the disease where absolute milk diet is intolerable, 
cereals and finely chopped meat may be given. It is very necessary 
that a daily movement of the bowels should be secured, but this must 
be done without irritating the intestine. The author recommends for 
this purpose injections of olive oil and castor oil by the mouth, but 
other laxatives may be employed; most important is the acquirement 
of the habit of going to stool every day at the same hour. Abdominal 
pain may be relieved by hot applications, cannabis indica, belladonna, 
and, as a last resort, morphine. Abdominal massage is useful in this 
connection as well as in combating the constipation. Intestinal lavage 
is to be employed for the removal of the products of the disease from d 
the intestine. It should be given through a tube passed high into the 
rectum, and in atonic conditions of the intestine should be at a tem- 
perature of 103° F., while, if the opposite state obtains, at 98° F.; the 
quantity should be about two quarts and the procedure should take 
at least twenty minutes. Various solutions may be used. Naphthol, ; 
1:300; ichthyol, 1:64; or solutions of sodium bicarbonate, sodium 
chloride, sodium borate, silver nitrate, etc. The author highly recom- 
mends beer yeast to be taken in doses of about one-half a drachm 
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slightly diluted three times a day between meals, and asserts that his 
results from its use have been most excellent. General tonic treatment 
should also be prescribed, but the greatest care should be observed 
lest the digestive tract be disturbed by it. Massage, hydrotherapy, and 
electrotherapy, especially the latter, are important adjuncts to the other 
treatment.—(Gazette médicale de Nantes, 1903, No. 51, p. 1021. 


Wine and Alcoholic Beverages in Dyspepsia.— Dr. ALBERT MATHIEU 
considers that the routine use of alcohol in gastric disorders is not to 
be tolerated, though Boas has shown that in small quantities it stimu- 
lates stomach digestion. Alcohol, when injected directly into the organ, 
has a direct action upon its lining and a chemical action upon its 
contents. Linossier has shown that alcohol diminishes the peptonizing 
power of the gastric juice and has the same action upon the trypsin. 
Alcohol also retards the inversion of saccharose in the presence of beer 
yeast. Dastre has proven as well that it also interferes with pancreatic 
digestion. It is therefore evident that in marked gastric lesions, such 
as ulcer, cancer, gastritis, with congestion of the peptic glands or 
atrophy of the same, alcohol is contra-indicated not only because it 
' retards digestion and increases the pain, but also since it aggravates 
the lesion. The patients who appear to be benefited by the use of 
alcohol are those whose stomachs lack motor power and who have a 
sensation of weight or inflation after eating. Such find relief from a 
small glass of cognac or liqueur at the end of a meal. It is probable, 
however, that even in these cases the habit increases their bi in 
the end. They may better take a glass of hot, well diluted, red or 
white wine during or after the meal from time to time. The author 
believes that patients troubled by acid regurgitation may be relieved 


by taking white wine, preferably sparkling, well diluted. Wine, espe- 
cially red wine, increases the discomfort of those with a tendency to 
gastric stasis and distress. In all cases the use of wine should be left 
off and renewed from time to time if it is to produce its best effect.— 
Revue de thérapeutique, 1903, No. 23, p. 798. 


Renal Opotherapy.—M. RENAULT has administered the macerated 
kidney of the pig in various forms of renal disease with striking results. 
He states that this form of medication rapidly induces diuresis, and 
when continued brings the quantity of urinary secretion to normal and 
maintains it. It reduces the quantity of albumin excreted by the 
insufficient kidney and often causes its entire disappearance for consid- 
erable periods, consequently it favors the restoration of the epithelium 
of the organ to a histologically normal condition. The macerated 
kidney also exercises an antitoxic action and the antitoxin which it 
contains is not changed by the digestive processes. In some patients 
mild toxic symptoms may be produced, such as pruritis, urticaria, 
sudorific crises, slight gastric disturbance, etc., but aside from these its 
action is entirely beneficial. Arterial hypertension, excitability of the 
heart, and tendency to dilatation always lessen under its influence if 
it is administered for a sufficiently long time. It is a therapeutic agent 
that should be in general use, not as a substitute for other medication, 
but as an adjunct to it. The chief disadvantage of the treatment is 
that the kidney must be prepared freshly every day.—Gazette médicale 
de Paris, 1903, No. 52, p. 454. 
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The Prophylaxis of Gonorrhea.—Dr. JuLEs JANET, after considering 
the use of most of the means recommended for the prevention of gonor- 
rhoeal infection, such as the condom, the application of vaseline to the 
meatus before coitus, and the injection of various antiseptics (mercur 
bichloride 1 : 1000 to 1: 10,000; silver nitrate, 2 per cent.; salen, 
4 to 20 per cent.), concludes with the statement that, while he recom- 
mends to his patients the instillation into the fossa navicularis of several 
drops of a solution of silver nitrate 2 per cent., or of protargol 20 per 
cent., he believes the only true prophylaxis of the disease is not tola 
one’s self liable to infection.—Revue de thérapeutique, 1903, No. 24, 
p. 829. 

The Internal Treatment of Gonorrhea.—Dr. EpmuND SAALFELD 
reports excellent results in a considerable number of cases from the 
internal administration of capsules of gonosan, which is a preparation 
of the resin of kava-kava and sandal oil. Under this agent the purulent 
discharge in a short time becomes mucoid, the pain is diminished, 
painful erections are rendered less frequent and distressing, and com- 
plications, such as epididymitis, prostatitis, cystitis, and adenitis are 
unlikely to occur. ‘The author folabes that gonosan is of especial 
value in patients in whom local treatment for any reason cannot be 
frequently applied.— Therapeutische Monatshefte, 1903, No. 12, p. 626. 


Extract of Thymus in Chloroanemia.—Dr. G. MarcoLonao has 
experimented with the extract of the thymus gland in the chloroses of 
childhood and adolescence and has found that in five patients, varying 
in age from eight to twenty-one years, the hemoglobin percentage and 
the number and resistance of the red cells rapidly increased. At the 
same time a considerable amelioration of the general condition and an 
increase in weight was noted. The preparation employed contained 
one part of the juice of the gland suspended in two parts of neutral 
glycerin. Of this, two and one-half drachms were given each morning 
and night.—La semaine médicale, 1903, No. 50, p. 412. 

Potassium Iodide in Ophthalmology—Dr. A. LEeprINcE has had 
occasion to use this drug in various ophthalmic lesions, infantile cataract, 
episcleritis, scleritis, and iridocyclitis. In all the cases considerable 
improvement was shown after the first day and cure followed after 
varying periods of time, depending upon the severity of the disease. 
In rheumatic and arthritic lesions the treatment is especially appli- 
cable. ‘The iodide is employed in strengths of from 1 to 2.5 per cent., 
depending upon the nature of the affection. Of this solution, from 
two to three drops are instilled into the eye from one to three times a 
day. The procedure is painless and provokes no reaction. In the 
author’s opinion severe cases might be benefited by subconjunctival 
injections of the solution.—Revue francaise de médecine et de chirurgie, 
1903, No. 57, p. 1361. 

Sodium Salicylate in Lupus.—Dr. A. PLIQUE calls attention to the 
use of sodium salicylate in two cases of lupus under his observation. 
Villemin the younger has experimented upon cultures of the bacillus 
tuberculosis and has found that only six agents produced complete 
sterilization; of these, four were salicylic acid derivatives, of which 
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sodium salicylate seemed most applicable to the purpose in hand. The 
drug was used in the following a sodium salicylate, 1; distilled 
water, 8. Applications of this were made morning and evening to the 
involved areas. The only untoward effect produced was a slightly 
disfiguring white pellicle. The addition to the solution of a Tittle 
fuchsin produced a rose color and greatly lessened the disfigurement. 
This latter should be added in as small quantity as possible, so as not 
to diminish the tolerance of the tissues and not to increase the irritation. 
The two cases treated were of long standing and obstinate facial lupus; 
in one six weeks and in the other one month of treatment produced a 
considerable amelioration. The cures are not complete, since certain 
small hard nodules remain. The author suggests that it would be 
interesting to inject the solution into these, but before doing this it 
would be well to further observe the results of topical application.— 
Journal de médecine et chirurgie pratique, 1903, No. 24, p. 929. 
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Distention of the Lower Uterine Segment Before the Rupture of the 
Membranes.— GoLDNER (Monatsschrift fiir Geburtshilfe und Gyné- 
kologe, Band xviii., Heft 4, 1903) contributes an interesting and prac- 
tically important paper upon this subject. 

He calls attention to reported cases of rupture of the uterus in 
which the ovum has been expelled into the abdominal cavity with 
unruptured membranes. His own observations cover a period of about 
three years with 9000 cases of labor, among whom there were 321 cases 
in which the lower uterine segment became abnormally distended, and 
of these in 19 this distention occurred before the rupture of the mem- 
branes. From these cases he concludes that this distention arises from 
the great predominance of the muscular tissues in the contractile 
segment of the uterus. He finds that a long continuance of labor pains, 
repeated labor, and early rupture of the membranes all tend to produce 
this condition. In his 19 cases, 17 were primipare of the average age 
of childbearing. No disease which me affect the muscular tissue 
of the uterus was present in these cases. The children were not abnor- 
mally large, nor were there pelvic conditions which obstructed birth. 
In 7 of the 17 cases the cranium remained high and movable above 
the entrance to the pelvis. Oligohydramnios was present in 9 of the 
19 cases, five times with normal pelvis and four times with contracted 
pelvis. Some pelvic contraction was present in 8 cases, although but 
3 of these had contraction otbcinlly great to influence the course 
of labor. In 6 cases there was absolutely no abnormality to which 
could be ascribed the condition. Toughness and resistance of the 
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membranes with oligohydramnios and a rigid and undilatable external 
os were the conditions which seemed to predispose to abnormal dis- 
tention of the lower uterine segment with unruptured membranes. 
In 15 of these cases the contraction ring was as high as the umbilicus. 
In 10 cases the contraction could be plainly discerned immediately 
after the birth of the child. 

In 13 of these patients it was necessary to interfere to expedite 
labor. It was in all these cases possible to examine the patient before 
active pains came on and to be sure that the membranes ilk not ruptured 
through a laceration in the membranes high above the presenting part. 


Tubal Gestation in Which the Ovum Continued to Grow about 
Four Weeks after Rupture, Becoming Implanted on the Omentum. 
—LockyYEr (Journal ! Obstetrics and Gynecology of the British Empire, 
November, 1903) publishes the case of a patient who had attacks of 
irregular abdominal pain accompanied by collapse. A critical exam- 
ination of the history revealed the fact that the patient had had four 
distinct attacks of internal hemorrhage. The left side of the abdomen 
was tender and considerably swollen, and upon opening the abdomen 
the omentum was pushed upward by extravasated blood. The fetus 
appeared in the wound oa the placenta had been attached to the 
omentum near the left broad ligament. The placenta had also been 
attached to part of the rectum and the side of the pelvic brim. The 
— oozing was stopped by gauze packing and stimulation was 
reely employed. The patient died in collapse twenty-four hours after 
operation. 

Upon examination the fetus was four months advanced. There 
was no attempt at the formation of an hematocele, but the preg- 
nancy had been secondary abdominal pregnancy, the tube having rup- 
tured in the early weeks of gestation followed by the temporary recovery 
of the mother. The villi, penetrating the wall of the tube, had gained 
attachments upon the omentum, to the rectum, and to the peritoneum 
forming the posterior layer of the broad ligament. The fetus remained 
alive until it passed through a large tear in the secondary gestation sac. 


A Statistical Study of Eclampsia.—In the Archiv fiir Gyndkologie, 
Band Ixx., Heft 2, 1903, BuTTNER contributes the results of an extensive 
statistical study in eclampsia. The number of confinements available 
for study was 143,304. Among these occurred 321 cases of eclampsia, 
or 1 in 446.4. The frequency of eclampsia was considerably increased 
since the former statistics taken from 1885 to 1891. Among these 
patients, 73.7 per cent. were primipare, 26.3 per cent. multiparee ; 
18 per cent. of the primipare were older than twenty-eight years 
and 5 per cent. were seventeen years and younger. Twin pregnancy 
was present in cases of eclampsia in 6 per cent. Although the frequency 
of eclampsia was increased in those portions of Germany from whic 
these statistics were taken, the mortality was somewhat diminished. 
In the series of cases reported the mortality was 21.12 per cent., in 
contrast with a previous mortality of 34.8 per cent. The results of treat- 
ment are shown in the fact that in districts where physicians could be 
obtained with difficulty the mortality rose to 27.4 per cent. In three 
cases diagnosis was not made during life and the patients perished 
undelivered. The mortality of eclampsia occurring during labor was 
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20.5 per cent. Where eclampsia developed after labor the mortalit 
was 24.07 per cent. The longer after ot cele the eclampsia lance | 
the better the prognosis for the mother. If, however, eclampsia develops 
during the latter portion of the first day after labor, the mortality rises 

The mortality for the fetus was 29.7 per cent. Here again among 
cases in the country and in small hamlets the mortality among children 
was greatly increased, rising to 32.4 per cent. About 50 per cent. of 
the mothers required artificial delivery. It is shown that prompt 
interference during labor, resulting in the rapid delivery of the child, 
improves the mother’s chances in those cases where eclampsia develops 
during parturition. When the mother dies of eclampsia during labor, 
fetal mortality is enormously increased. In cases where the mother 
dies after the delivery of the child the chances of the fetus for survival 
seemed to be fairly good. 

Regarding the repetition of eclampsia in the same patient, it was 
found that 2.40 per cent. of the patients had eclampsia more than once. 
The effort was made to determine the influence of the weather upon 
the occurrence of eclampsia, and it was found that the colder months 
showed an increase in the percentage of cases. The percentage of 
moisture in the atmosphere seemed to influence the occurrence of 
eclampsia, as the drier the air the better the conditions for the patient. 
Extremes of heat or cold were both marked by an increase in eclampsia. 

Regarding the question as to the relationship existing between 
eclampsia and labor pains or contractions of the uterus, it was deter- 
mined that eclampsia is not caused by labor pains, but that eclampsia 
first occurs and then uterine contractions. Both contractions of the 
uterus and eclamptic convulsions result from irritation of the same 
poison. 

As regards the occurrence of eclampsia in epileptic women, upon 
close examination of the history of cases, but two could be found in 
which it seemed probable that epilepsy and eclampsia occurred in the 
same person. 
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Epithelial Spaces in Lymph Nodes—Fatkner (Zentralblatt fiir 
Gynidkologie, No. 50, 1903) found in 13 per cent. of Wertheim’s cases 
of radical operation for cancer of the uterus peculiar spaces within the 
lymph glands lined with columnar epithelium. Eighty cadavers were 
examined (not. cases of cancer) and the pelvic dead were studied 
microscopically without showing any of these spaces. Hence the 
inference that they are not related to the Wolffian bodies (as thought 
by various observers), but to the uterine carcinoma. Observations by 


554 PROGRESS OF MEDICAL SCIENCE. 


Meyer have subsequently shown that these may be due to some other 
irritation. The inference that these spaces always represent begin- 
ning cancerous degeneration is not correct, though in some instances 
Wertheim demonstrated the presence of epitheliomatous invasion of 
the spaces. 


Exfoliative Endometritis —GorrscHaLk (Zentralblatt fiir Gyndkologie, 
No. 49, 1903) describes a specimen in which it was shown that the 
exfoliation was due to hemorrhage into the submucous layer. Numerous 
venous thrombi were present, indicating obstruction and_ resulting 
rupture of the vessels, doubtless due to diminished cardiac action. This 
was also indicated by the presence of slight oedema of the lower limbs. 
Although repeated curettement and intrauterine applications had failed 
to relieve the membranous dysmenorrheea, it was cured by remedies 
indicated by the cardiac weakness. 


Drainage——Martin (Chrobak’s Festschrift; Zentralblatt fiir Gyné- 
kologie, No. 49, 1903) believes that it is impossible to predict before 
operation in a given case whether pus is infectious or not, although 
examinations of the blood are undoubtedly of value. It has been the 
writer’s practise not to drain after laparotomy unless marked leukocy- 
tosis is present, and especially if a pus-sac is removed without rupture. 
If the intestine is injured or there are large raw surfaces which cannot 
be covered with peritoneum, the gauze tamponade is used and the ends 
are carried through both the po some te and vaginal openings. 


Modern Gynecological Operations.——Fritscu (Ibid.) criticises the 
tendency of surgeons to adopt routine methods of procedure. While 
the vaginal route is preferable when a tumor is readily accessible, 
he believes that in the majority of cases abdominal section will be 
attended with the best results, whether the case is one of uterine 
fibroid, adnexal disease, or extrauterine pregnancy. He thinks that, 
while Alexander’s operation is safer, ventrofixation gives the best results, 
and both are superior to vaginofixation. 


Preservation of the Ovaries after Total Extirpation of the Uterus. 
—LEOPOLD AND EHRENFREUND (Jbid.) reports the results in 151 cases 
of vaginal hysterectomy for fibroids. The operation was limited to 
the removal of tumors not larger than a child’s head. Ligatures were 
used, the mortality being only 3.9 per cent. Out of 102 patients who 
were kept under observation, all but four made a perfect recovery and 
were able to attend to their usual occupations. Although one or both 
ovaries was preserved, climacteric disturbances were frequently noted, 
though never so severe as to affect the patient’s general health. 


Fibromyoma of the Vagina.— Pore. (Revue de —— Band vii., 
1 


Heft 2-4) adds 2 cases to 160 in the literature. Eighty-four per cent. 
occurred in young women. The pedunculated form is most common, 
and 50 per cent. occur in the anterior vaginal wall. They grow slowly 
their growth being accelerated by pregnancy. In all but 6 cases the 
neoplasin was a isnanyetin. The only treatment is extirpation, which 
may require careful dissection from the rectum and bladder and ligation 
of the nutrient vessels, especially in the case of sessile growths. 
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Leukocytosis in Inflammatory Disease of the Adnexa.—KiIRcHMAYR 
(Wiener klin. Rundschau, No. 11, 1903) found marked ge 
in all his cases of parametric and perimetric abscesses, 17,190 being 
the highest count noted. In several instances in which no pus was 
found the number of leukocytes was doubled after operation, probably 
due to fresh lymphatic infection. The writer infers that a leukocytosis 
of 30,000 points with great probability to the presence of pus, but that 
a moderate increase in the number of white cells is of little diagnostic 
value. ‘The fact that there is no increase is not evidence that pus is 
absent. 

Drainage in Laparotomy —DopeERLEIN (Zentralblatt fiir Gyndkologie, 
1903, No. 471) drained the pelvic cavity per vaginam in 161 out of 754 
abdominal sections (21.3 per cent.), with a mortality of 8.7 per cent., 
losing only 2.3 per cent. of the patients where no drainage was employed, 
though in the former series the cases were more serious. 

Frnuine (Ibid.) prefers drainage through the abdominal wound with 
a Mikulicz tampon. He denied only thirty-six times in 327 laparot- 
omies, his general death rate being 4.5 per cent. In 55 pus cases (with 
a mortality of 1.8 per cent.) the Mikulicz tampon was used in 28, 
with 1 death; in 27 cases without drainage there was no mortality. 


OPHTHALMOLOGY. 


UNDER THE CHARGE OF 


EDWARD JACKSON, A.M., M.D, 


OF DENVER, COLORADO, 


AND 
T. B. SCHNEIDEMAN, A.M., M.D., 


PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC. 


Possibility of Radium Rays in Blindness——Tracy (Journal of 
Advanced Therapeutics, December, 1903) refers to the use of radium 
in optic atrophy and reports a case. Giesel’s observation that when 
a tube of ae touched the eyelids of the closed eyes a sensation of 
light was produced, has suggested the attempt to employ this property 
to stimulate the optic nerve in cases of blindness from nerve disease 
with retention of light perception. Lunden, of Berlin, affirms that he 
obtained good results from radium in the case of two boys who were 
almost totally blind. 

Tracy reports improvement in the case of a man fifty-two years of 
age who had been affected with optic atrophy for four years. 


Cataract Extraction, with a Small Peripheral Buttonhole in the 
Iris; Report of 312 Cases—CHANDLER (Archives of Ophthalmology, 
January, 1904) removes a piece of iris 1 mm. in diameter as near to 
its root as possible to prevent prolapse; the opening permits drainage 
of the aqueous and expression of the cortex. He usually makes it 
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after extraction of the lens. It is necessary to use a forceps the teeth 
of which are at the tip end, and scissors with very thin blades. 
Three hundred and twelve senile cataracts operated on by this method 
_ with one or two exceptions gave the following satisfactory results: 
vision above +;, 91.2 per cent.; 35, 3.5 per cent.; 45, 2:6 per cent.; fingers 
and projection, 1.2 per cent.; lost 1.5 per cent. ‘There were 4 cases of 
rolapsed iris, 2 the direct result of accidental violence after re-estab- 
ishment of the anterior chamber. Iritis occurred in varying degrees 
in 32 eyes, with blocked pupil in 3 cases; 4 eyes were lost, 3 from corneal 
suppuration and 1 from panophthalmitis. Secondary operation was 
performed in 67 cases without any inflammatory reaction. 
The average stay in the hospital was eighteen and two-third days. 


Sympathetic Ophthalmia—Ramsay (Annals of Ophthalmology, 
January, 1904) details the morbid changes in the exciting eye which 
are likely to give rise to sympathetic inflammation, such as penetrating 
wounds of the ciliary region, foreign bodies lodged within the eyeball, 
degenerative changes in an eye previously ‘aieal corneal ulcers which 
have perforated. Sarcoma of the choroid or dislocation of the lens 
accompanied by plastic iridocyclitis may also induce sympathetic 
inflammation; but these are probably the only instances in which the 
disease arises apart from a perforating lesion of the exciter. The 
disease probably never occurs earlier than three weeks; after that there 
is no limit. On an average it develops most frequently five or six weeks 
after the accident. If the second eye escape until the one injured has 
healed, it will probably not occur at all unless fresh inflammation or 
degenerative changes occur in the exciting eye. It is more frequent in 
the young than in the old. Its onset is most insidious. Serious results 
are frequently not anticipated until the disease is thoroughly estab- 
lished. The prognosis is always grave. 

Sympathetic inflammation must be distinguished from irritation; the 
— is simply a neurosis and passes off without leaving any organic 
changes. 

a was the first to demonstrate the causal connection between 
the exciter and the sympathizing eye. He considered that the disease 
was transmitted by the optic nerve across the chiasm. Leber and 
Deutschmann have advanced the theory that sympathetic inflammation 
was the result of a septic infectious process in the injured eye and that 
the micro-organisms travelled along the optic nerves to the sound eye. 
Unfortunately subsequent investigations have failed to verify these 
conclusions and they are now generally discredited. All clinical expe- 
riences, however, go to of) the theory that infection of the injured 
eye is necessary to cause inflammation in the other, but there seems no 
reason for supposing that a specific micro-organism is necessary. Injury 
of one eye is itself capable of producing nutritional disturbances in the 
other, but in addition to such vasomotor changes another factor must 
be present before true inflammation is excited; this other factor is 
no doubt microbic infection. The difficulty lies in demonstrating 
the channels of communication between the two eyes along which the 
microbiotic factor finds its way. There are three such passages: the 
bloodvessels, the ciliary nerves, and the optic nerves. e latter can 
be excluded from the clinical phenomena. It would appear that the 
infecting influence, microbe or toxin, reaches the sound eye through 
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the blood stream and that its virulence is concentrated upon the anterior 
uveal tract, whose nutrition has already been lowered by the irritation 
of the ciliary nerves of the injured eye. 

Enucleation of a severely injured eye is advised except under two 
circumstances, first, when there is still sight in the injured eye and no 
sign of sympathetic disturbance in its fellow; and, second, when sympa- 
thetic inflammation is in progress and there is still sight in the exciting 
eye. 

"The usual antiphlogistic regimen and treatment for iridocyclitis are 
recommended, special stress being laid upon mercury. 

No operation ought to be attempted until some time after all acute 
symptoms have subsided. 
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Erythrodermia Exfoliativa Universalis Tuberculosa.— BrRUUSGAARD, 
(Archiv fiir Dermatologie und Syphilis, Bd. \xvii., Heft 2), as a contri- 
bution to the study pe gree i affections of the skin, reports the 
case of a woman, sixty-three years old, who developed an inflammation 
of the skin which, at first limited to the calves, in the course of some 
months became universal. The inflammation was accompanied by 
marked redness, infiltration, and exfoliation, without moisture. Upon 
the entrance of the patient into the hospital there was marked swellin 
of all the palpable lymph glands. The hair and nails were fanplliontel 
early in the tary and were gradually cast off. The severity of the 
inflammation increased, and a marked tendency to acute exacerbations 
appeared with increased exfoliation. The exacerbations were often 
accompanied by increased fever, dyspnoea, and intolerable itching. As 
the patient’s general condition grew worse the exacerbations diminished 
in intensity and frequency. The final stages of the disease were char- 
acterized C increasing cachexia, a peculiar pigmentation associated 
with the follicles, and universal swelling of the lymph glands. The 
patient finally died of bronchopneumonia. At the autopsy the lymph 
glands were found to be markedly swollen and to contain large and 
small broken-down foci in which numerous tubercle bacilli were demon- 
strable. ‘The liver and spleen also contained isolated miliary tubercles 
with giant cells, and the ileum contained a tuberculous ulcer. Sections 
of skin taken from various parts of the body showed typical tubercles 
with giant cells and bacilli. The tubercles were situated in the papillary 
and subpapillary layers of the skin, and in a single section were found 
plainly localized about a hair follicle. 
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‘A YVear’s Trial of the Light Treatment for Lupus.—C. M .O’Brien 
(Dublin Journal of Medical Science, August, 1903) used the French 
Lorbet-Genoud lamp, usually fifteen minutes being allowed for each 
sitting, and the current 12 ampéres, but where it was tolerated by the 
pom, longer sittings were made use of (twenty to sixty minutes), with 
rom 12 to 18 ampéres. The author thinks that some of the failures 
attributed to the French lamp compared with the results from the 
Danish lamp. Lengthening may be overcome by the sittings. In cases 
attended with ulceration, where the pressure of the Danish method 
could not be tolerated, the Roentgen rays were used until sufficient 
healing had occurred to permit of further treatment by the ultra-violet 
rays. ‘The results of the author upon the whole were highly satisfactory, 
and he thinks, as to permanency of cure, that the Danish light cannot 
be excelled. In circumscribed superficial lupus the Danish (Finsen) 
light, properly used, takes a conspicuous position among the most 
notable discoveries in modern medicine. 


A Case of Erythema Induratum (Bazin) Combined with Lichen 
Scrofulosorum.—JuLius (Monatshefte fiir prakt. Derm., 
December 15, 1903) gives full notes of the case, with microscopic 
examination of the lesions. No tubercle bacilli were found. After 
consideration of the various relations of the two diseases, he concludes 
that the manifestation of erythema induratum is either tuberculosis or 
is related to that disease in a manner like that of lichen scrofulosorum 
to tuberculosis. 


Protozoa in a Case of Tropical Ulcer (‘Aleppo Boil ”).—J. H. Wricut 
(Journal of Cutaneous Diseases, January, 1904) states that this disease, 


which is generally believed to be of an infectious nature and capable 

of transmission from one individual to another by inoculation, but 

ome not contagious in the usual meaning of that term, has 
l 


considerable resemblance to tuberculosis and syphilis of the skin. A 
case was observed in Boston in the person of an Armenian child, aged 
nine years. In thin stained smears peculiar bodies having the followin 
characters were discovered. ‘They were round, sharply defined, po. 
2 to 4 micromillimetres in diameter. In each of the bodies there was 
a larger and a smaller lilac-colored mass. These bodies were present 
in very large numbers in the smears, and there is good reason for 
believing them to be micro-organisms and the infectious cause of the 
disease, and further that they are protozoa. Reference is made to the 
studies of other observers in the same disease. Photographs accompany 
the article. 


Pyemic Dermatitis—Lrset (Annales de Dermatologie et de Syph- 
iligraphie, No. 12, 1903), after a brief résumé of the literature concern- 
ing some of the dermatoses which occur as a complication of or, in some 
instances, as the chief symptom in general infectious diseases, reports 
a case of eruption consisting of pustules, macules, deep-seated asilidien, 
and abscesses in a boy, aged seven years, as a sequel of an infected 
wound of the heel. The author’s conclusions concerning pyemic 
inflammations of the skin are as follows: In pyosepticemic infections 
there are dermatoses produced by microbes (staphylococci and strep- 
tococci) brought to the skin through the bloodvessels—metastatic 
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pyzmic dermatoses. These dermatoses may be multiform (purpuric, 
pustular, varioliform, and nodose).- There is no reason for placing 
these affections in the group of angioneuroses; they are not erythemata, 
but inflammations. Hacteria may form superficial metastases in the 
capillaries of the — in the derma, or in the subcutaneous connec- 
tive tissue, in the last case affecting the veins by preference. The 
virulence of the microbes brought to the skin by the blood seems to 
be at times attenuated by this transportation, as suppuration may be 
absent even in the presence of pyogenic micro-organisms. 


A Rare Form of Xanthoma.—W. Moser (New York Medical 
Journal, October 10, 1903) records the case of an Italian boy with 
multiple, mushroom-like growths, varying in size from a pea to a hen’s 
egg, of a bright yellow or yellowish-pink color, neither sensitive to 

ressure nor painful, smooth and not nodulated, tuberculated, nor 

ured. They had existed for a long period and gave rise to no 
symptoms beyond the discomfort of their presence. The microscope 
showed them to be made up of a yellow fibrous tissue, the cellular 
elements being scanty, polymorphic, and pigmented. 


HYGIENE AND PUBLIC HEALTH. 


UNDER THE CHARGE OF 
CHARLES HARRINGTON, M.D., 


ASSISTANT PROFESSOR OF HYGIENE, HARVARD MEDICAL SCHOOL. 


Malaria in Places Usually Free from Anopheles.—Several cases are 
communicated by Dr. JoHN Cropper (Journal of Hygiene, October, 
1903, p. 515) illustrative of a difficulty which often occurs to those who 
study the agency of ee in the causation of malaria and which has 


led sometimes to disbelief in such agency. In a former paper on the 
“Geographical Distribution of Malaria in Upper Palestine” (Ibid., 
1902, p. 47) he had said that, although resident for some years in the 
town of Acre, he had never been ie to find a single specimen of 
anopheles. This year his successor had two patients ill with malaria, 
and in their room the anopheles were found. The disease is rare in 
Acre, but common enough a mile away. The preceding winter was 
exceptionally wet, and the water covered the plain to within less than 
a half-mile from the town, near the wall of which the house of the patients 
was situate. At Shefa Amr, three hours from Acre, within reach of no 
running water except after heavy rains, two English ladies had malaria. 
Imagines of anopheles were not found, but the water of an open cistern 
contained the larvee. At Nablous, where, in 1901, anopheles larvee were 
found in a shallow cistern, an examination of several open cisterns in 
houses where the disease occurred gave negative results. Visitors come 
often from notoriously malarial districts within easy reach and introduce 
the parasite. “‘So it is, — with many if not all places in the 
Tropics not essentially malarious—. e., not furnished with an abundant 


supply of anopheles.” 
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Formaldehyde Disinfection.—In disinfection of rooms with formalde- 
hyde, the gas tends toward the ceiling, in spite of the fact that its specific 
gravity is slightly greater than that of air, and so the upper parts are 
more thoroughly disinfected than the lower. To overcome this irregu- 
larity, Mayer and Wovrert (Archiv fiir Hygiene, vol. xliii. p. 171) 
introduced a rotary fan, which brought about a better result. The 
influence of temperature is shown by the fact that at temperatures below 
freezing the gas has no influence whatever on anthrax spores. Each 
degree increase beyond 50° F. to 60° F. shows a distinct increase in 
efficiency, and at 86° F. the action is very marked. (Ibid., p. 222.) 


Toxicity of Coal-tar Colors.—In Russia the use of coal-tar colors in 
articles of food and drink was prohibited in January, 1898, but never- 
theless they are largely employed. For example, fourteen of fifteen 
confections cummteal at Dorpat were found to be so colored, and about 
the same results have been obtained at the public laboratories at Mos- 
cow, St. Petersburg, Odessa, Kiew, and Warsaw. In order to determine 
their toxicity, Proressor G. W. Ciopin (Hygienische Rundschau, 
August 1, 1903) examined 50 colors, which he gave to dogs in 1-gram to 
3-gram doses daily for eight to fourteen days, and also applied to human 
skin, the subjects wearing woolen or cotton gloves or stockings which 
had been dyed with the various colors without the use of poisonous 
mordants. Of the 50 examined, 15, or 30 per cent., proved to be de- 
cidedly poisonous, either causing death of the dogs or such severe 
symptoms of poisoning that they would have died had the experiments 
continued, and 20, or 40 per cent., were found to cause disturbances 
of limited extent. Of the distinctly poisonous colors, only 2, ursol D 
and auramin O, proved to be skin poisons. Ursol D caused severe 
dermatitis and auramin O irritated the skin only feebly. Like other 
investigators, he found no red color to be poisonous. 
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A Note on Autolysis in Lobar.and Unresolved Pneumonia.—FLEXNER 
(Univ. of Penna. Med. Bull., 1903, vol. xvi. p. 185) concludes from a 
long series of experiments made with specimens of typical lobar pneu- 
monia in various stages of the disease, and with ten or twelve examples 
of unresolved pneumonia, that the process of resolution is in main part 
accomplished by the self-digestion of the exudate in the pneumonic 
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lung. When protected from the action of bacteria lungs in the stage 
of grey hepatization were found to undergo autolysis outside the bo y 
with great rapidity, while the specimens of red hepatization took muc. 
longer to autolyze and those of unresolved pneumonia showed scarcely 
any change, even after a considerable length of time. The process of 
autolysis is mainly dependent upon the number of leukocytes in the 
exudate, and it is this fact which explains the slow and incomplete 
liquefaction of the exudate in red hepatization and unresolved pneu- 
monia. The exudate in a pneumonic lung which has not undergone 
resolution is exceedingly poor in cells, and many of the alveoli are 

lugged with dense hyaline, fibrinous masses. Unresolved pneumonia 
is, therefore, considered as an acute lobar pneumonia, in which the 
inflammatory exudate, either because of some disproportion between 
the leukocytes and other constituents, or because of other causes as yet 
unknown, failing to autolyze perfectly, cannot be absorbed and hence 
undergoes organization. 


Etiology of the Sleeping Sickness of the Negro.—ALpo CASTELLANI 
(Cent. . Bakt. u. Parasit., 1903, Bd. xxxv. p. 62) describes a trypano- 
soma which he has found in the cerebrospinal fluid of twenty out of 
thirty-four cases of sleeping sickness investigated in Uganda. In order 
to demonstrate the parasite, it is necessary to collect about 10 c.c. of 
spinal fluid, centrifugalize and examine the sediment, when the trypano- 
soma, at first actively motile, are readily seen. The parasite was not 
found in the blood, but was discovered in the fluid removed from the 
lateral ventricles of the brain in two autopsy cases. The cerebrospinal 
fluid of twelve healthy individuals living in the Uganda district did not 
contain parasites. The author concludes that the sleeping sickness is 
in all probability caused by this particular species of trypanosoma. 


The Effects of Lymphotoxins and Myelotoxins on the Leukocytes of the 
Blood and on the Blood-forming Organs —Buntine (Univ.of Penna. Med. 
Bull., 1903, vol. xvi. p. 200) finds that the serum of the -normal goose 
is, to a certain extent, toxic for rabbits when injected intraperitoneally 
or subcutaneously. This toxicity consists in a moderate depletion in 
the bone-marrow and lymph glands of preformed cells, and to an 
early and slightly excessive restoration of these elements after with- 
drawal. The depletion is in large part due to migration of the cells 
into the peritoneal cavity, during which process the circulating blood 
shows at first a scarcity and later an excess of these elements. Only 
~— signs of toxic action are found in the blood-building organs at 
a distance from the injections. Serum from a goose which had received 
successive injections of the bone-marrow of rabbits-when inoculated 
into the rabbit gave rise to changes in the white cells of the circulating 
blood, and to lesions in the hemopoietic organs in a measure similar to 
those produced by injections of normal goose serum. The characteristic 
action of the myelotoxic serum, however, was its marked effect n the 
bone-marrow and the cells derived from the bone-marrow. Following 
injections of this serum in rabbits the circulating blood showed a sharp 
and marked rise in the total number of amphophile leukocytes, and a 
less pronounced increase in the lymphocytes, but still an increase above 
that called forth by injections of normal serum. The blood picture 
and the histological alterations in the bone-marrow suggested, therefore, 


I 
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that there had been a sudden and excessive demand upon the bone- 
marrow for the amphophile leukocytes. Large doses of the myelotoxic 
mg produced extensive destruction of the bone-marrow elements 
“in loco.” 

Serum obtained by treating geese with the lymph glands of rabbits 
ge rise to changes in rabbits which differed from those produced 

y normal goose serum chiefly in the fact that the toxic action of the 
serum was directed toward the lymphoblastic tissues. The circulating 
blood showed a primary lymphopenia, followed by a definite and often 
marked absolute lymphocytosis, while the effect upon the amphophile 
leucocytes was practically the same as that following injections of 
normal goose serum. A study of the lymph glands especially made it 
evident that there was an extensive primary injury to these tissues with 
a later excessive repair of cellular elements. It was found, moreover, 
that by increasing the heemolytic power of goose serum for the erythro- 
cytes of the rabbit, the toxic power of the serum for both amphophile 
leukocytes and lymphocytes of the rabbit was also increased; but these 
effects were of much ee intensity than the characteristic specific 
changes called forth by injections of the myelotoxic and lymphotoxic 
sera. Bunting in his conclusions regards leukocytosis as the excessive 
reaction of leukoblastic tissue to a leukopenia of the circulating blood, 
due either to a withdrawal of leukocytes from the circulation or to their 
destruction within the circulation. ‘The amphophile, eosinophile, and 
basophile leukocytes are derived from the bone-marrow, while the 
lymphoid cells are chiefly derived from the lymph glands and spleen, 
although the marrow is a lymphoid tissue and contains typical lympho- 
cytes. Amphophile and eosinopbile myelocytes may multiply by mitosis, 
and their number may be increased by the development of specific 
a in the protoplasm of large mononuclear elements with scant 


philic protoplasm, a cell identical in —— with the cells 


of the germinal centres of the lymph glands. Megaloblasts are a con- 
stituent of normal marrow and form the proliferating centre of erythro- 
blastic tissue. 

Further Observations on the Agglutination of Staphylococci.— Orro 
(Cent. f. Bakt. u. Parasitten, 1903, Bd. xxxiv. p. 44) concludes that of 
the many varieties of staphylococci there is only one which is really 
pathogenic for man. ‘This variety may be easily diagnosed by its 
strictly specific agglutinability with the serum from an animal immunized 
against the pathogenic variety. The true pathogenic form, furthermore, 
is alone capable of producing hemolytic staphylotoxin. 


Notice to Contributors.— Al] communications intended for insertion in the 
Original Department of this Journal are received only with the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form will, if desired, be furnished 
to authors, provided the request for them be written on the manuscript. 
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